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This unique book may be w 


DO YOU KNOW THE STATE LAWS ON SILICOSIS? ARE 
YOU FAMILIAR WITH CASES WHICH HAVE BEEN SET- 
DO YOU KNOW THE HISTORY OF 


TLED IN THE PAST? 


THIS DISEASE? 


LACK OF THIS KNOWLEDGE HAS RE- 


SULTED IN HUNDREDS OF COURT CASES BEING LOST 
AND GREAT SUMS OF MONEY EXPENDED WITHOUT 
SATISFACTORY RESULTS. 


“The Pneumonokonioses” gives 
you the sources of all of this in- 
formation in compact, convent- 
ent form. The editors of the 
book, sensing the great need for 
such a comprehensive, handy 
reference, have produced a work 
which already has earned the 
thanks of professional men from 


coast to Coast. 


THE EDITORS. George G. 
Davis, M.D., associate professor 
of surgery at Rush Medical Col- 
lege, University of Chicago; at- 
tending surgeon Cook County 


| lospital. 


Joseph L. Earlywine, attorney at 
law, Chicago. Both Dr. Davis 
and Mr. Earlywine are well 


known throughout the middle 


west from years of honorable medicolegal service. 








This a Book of References 


it is not a Textbook— 
Its purpose is to put between 
two covers all the references 
of the world’s literature on 
the Pneumonokonioses, so that 
anyone interested in the sub- 
ject can quickly find out: 
Who said what 

and when 

and where 
And to furnish easy access to 
the state law sections cover- 
ing the industrial regulations. 
This Book does just that 


Price S7.50 postpaid 








These are but 


Ella M. Salmonsen, medical reference librarian at 


The John Crerar Library, Chicago. 


thors Index and Reference-Index. 
Section II contains Laws of the 


States, followed by cases. 


There are over 2700 references 
listed in the book, listed alpha- 


betically and by years. 


Note these reference titles in- 
cluded among many for the year 
1933: 

Cancer: Relation between pul- 
monary cancer and pneumo- 
coniosis. 

Cement: Effect of cement dust 
upon workers. 

Hygiene: Physiologic examina- 
tions in industrial occupations 
which inhibit respiration. 

Silicic Acid: Silicic acid content 


of lungs in pneumoconiosis. 


a few of over 200 references for the 


year 1933 alone. 


Physicians and FUTURE REFERENCES. § It is reasonable to ex- 





students of medicine have been familiar with her 


eficiency at the library for many years. 


THE CONTENTS. The book contains two sec- 
tions. Section I contains Bibliographical References 
from the years 1556-1933, followed by a Subject 


Index, Index of Reference Group Headings, Au- 


pect that frequent revisions will be made to comply 
with demands for information regarding the latest 
publications on occupational diseases from inhaled 
dust, new statutes enacted for their prevention, and 
modification of laws prescribing indemnity. It is 
planned to issue Volume II of this reference book 
at an early date. 
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844 Rush St., 


Chicago, Tl. 
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“Sqift as a shadow, short as any 
dream; 

Brief as the lightning in the col- 
lied night, 

That in a spleen unfolds both 
heaven and earth, 

And ere a man hath power to 
say, “Behold!” 

The jaws of darkness do devour 
it up: 





“For it so falls out 

That what we have we prize not 
to the worth 

Whiles we enjoy it, but being 
lack’d and lost, 

Why, then we rack the value; 
then we find 

The virtue that possession would 
not show us 

Whiles tt was ours.” 





So quick bright things come to 


—SHAKESPEARE., 








confusion.” 
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Health Diagnosis In Adults 


—A Study and a Demonstration 
by 


WILLIAM R. P. Emerson, M.D., 


ARLY in May, 19382, the given an opportunity for a 
FH aetna Life Affiliated Boston, weekly “weighing in” and con- 
Companies offered their and ferences in regard to modifi- 
executives and employees a DonaALD B. Cracin, M.D., cations of his daily program 
physical fitness service based Hartford of activities, his diet, and 


on health diagnosis with the 
object of helping them to attain a higher standard 
of health and thus increase their efficiency. 

The service was inaugurated at the home of- 
fice in Hartford, Connecticut. Their personnel 
consisted of 89 executives, 1188 male and 1154 fe- 
male employees. 

At once the following practical questions arose: 

What proportion will come in for a physical fit- 
ness examination? 

What defects will be found among healthy em- 
ployees all of whom are able to have their own 
physicians and are working under favorable con- 
ditions? 

How many will have their physical defects and 
faulty health habits, if found, corrected? 

The plan was to examine a mixed group of 
executives and employees in May and check them 
up in September in order to obtain definite an- 
swers to these questions. 

As a first step a slide talk was given: the em- 
ployees, explaining the significance of a higher 
degree of health with the assurance that it was 
entirely practical for them to attain it. It was 
further explained that acceptance of the service 
was to be entirely voluntary on their part and 
that all personal records would be kept private. 
Following this talk the majority of the execu- 
tives and 367 employees applied for the service. 

The physical fitness service consisted of a health 
history, a check up of daily programs of activi- 
ties, an analysis of food lists kept for two day 
periods, and a check up on the 20 most serious 
faulty health habits pertaining to irregularities 
of living, habitual overfatigue, faulty food habits, 
and other faulty health habits such as indoor liv- 
ing, worry, lack of exercise and outdoor sunlight. 
These check ups were followed by physical fit- 
ness examinations with special reference to phy- 
sical causes of impaired health. 

Following this examination each applicant was 


his method of correcting 
faulty health habits. 

Examinations were begun with the executives 
in May, and so great was the interest that the 
service was continued throughout the summer. 
Of the 89 executives 72 (81%) applied for the 
service and were examined. In the following Sep- 
tember it was found that 50°, of the physical de- 
fects had been, or were being, corrected and 48°; 
of the faulty health habits had been corrected. 

In view of these results the work was put on a 
permanent basis and during the first year, May 
19, 1932, to May 19, 1933, 642 male and 83 female 
employees were examined. 

A report on the findings and the results ob- 
tained by the correction of physical defects and 
faulty health habits of 72 executives and 540 male 
employees follows: 


~ Age Range—21 to 67 years— 


Classification of Weight Zones No. cases Percent 
Overweight PO 
Underweight ...... tess ddanhdinideadeeaunal ae 
Optimum Weight . 184 — 

642 100 


The optimum weight zone is determined by the - 
range of lowest mortality as found in the Medico- 
Actuarial Table of 1912. This zone extends ap- 
proximately from 5 to 15% above average weight 
determined by clinical standards and that of in- 
dividual health experience. Overweight includes 
those above optimum weight. Underweight in- 
cludes those below optimum weight. 


Faulty Health Habits 


ABITS are considered faulty in relation to 
the four basic causes of impaired health, 
namely, irregular habits of living, habitual over- 
fatigue, faulty food habits and the faulty health 
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habits which pertain to indoor living, insufficient 
exercise, no regular rest periods, worry, etc. The 
faulty health habits as reported by the entire 
group were as follows: 


No. cases Percent 





No regular rest periods 542 84 
Insufficient exercise or outdoor sunlight....283 44 
Irregular bedtime 272 42 
Fast eating or washing food down 268 41 
Habitual overeating or undereating 226 35 
Irregular time of bowel movement 144 22 
Eating when overtired 138 21 
Candy or sweets between meals 127 ...20 
Excessive tea, coffee or tobacco 125 19 
Irregular habits of living 116 18 
Worry and fretfulness 107 17 
Removable physical defects uncorrected... 106 17 
Working in poor air above 68 a 104 16 
Habits injurious to health 96 15 
Overdoing at work or play 91... 15 
Inadequate vacations or weekly rest 87 14 
Finicky about food 68 11 
Irregular mealtimes 62... 11 
Uncontrolled likes or dislikes . 26..... on 
Sleeping with windows closed 7 ] 
Total number faulty health habits 2,995 
Average number faulty health habits.... 4.7 


The distribution of these faulty health habits 
according to weight groups is as follows: 


Regular- Faulty Other 
No. ity and Over- Food Faulty 
Men Groups Control fatigue Habits Habits 


No. Av. No. Av. No. Av. No. Av. 
199 Overweight 130.67 326.1.65 281...141 210..1.06 
259 Underweight 205...79 500 1.93 319..1.23 294..1.13 
184 Optimum wt...116..63 304. 1.65 151. 82 159.. .86 


This table shows, with the exception of faulty 
food habits, that the underweight men had the 
greatest number of faulty habits, particularly in 
relation to lack of regularity and overfatigue. The 
overweight men had the largest number of faulty 
food habits. The optimum weight group had the 
least number of faulty health habits in every in- 
stance except that of overfatigue in the over- 
weight. 


Physical Defects 


HE underweight group as compared with the 
optimum weight group had 40°; more physi- 
cal defects in general, 61°; more cases of naso- 
pharyngeal obstruction and 52‘; more cases of 
dental defects needing correction. 
The physical defects found were as follows: 


No. Percent 


Overweight 199 31 
Underweight 259 40 
Hypertension . 66 10 
Flat feet _ 50 8 
Cerumen 95 15 
Nasopharyngeal obstruction 

Deviated septum 106 

Sinustitis 9 

Diseased tonsils 92 

Enlarged turbinates 84 291 45 
Dental defects 

Cases of carious teeth 81 

Mal-occlusion . ; 79 

No molars 29 

Needing x-ray, dead teeth, etc. 58 247 338 
Unclassified diseases . 187 29 
Total number physical defects 1394 
Average number physical defects ~ Bek 
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Each employee was referred to his physician or 
dentist for all defects needing correction, as fol- 
lows: 


No. Percent 
Referred to family physician ed 44 
Referred to family dentist Pee 30 


Return Visits 


OLLOWING the physical examinations, four 
out of five (80°7.) were interested in seeking 
optimum weight and a higher standard of health 
by correcting their physical defects and faulty 
health habits and reported for a weekly check up 
and “weighing in.” The total number of such 
visits to the department during the year was 3,- 
360, an average of 5.5 visits per man. 
The measurable results obtained were as fol- 
lows: 


The Overweight Group—199 Men 


HE overweight men were advised to reduce 
their weight slowly, not to exceed an aver- 
age reduction of one to two pounds per week. 
Each man’s two day list of food taken was 
checked up and changes made in his diet to sub- 
stitute low value for high value foods, retaining 
proper balance in his diet with special reference 
to vitamin content. This procedure constituted 
practically re-education in dietary habits to serve 
as a factor in maintaining optimum weight when 
obtained. Such instruction, with suggestions for 
correcting other faulty health habits, was the only 
treatment given. 
The total reduction in weight made by this ov- 
erweight group was 1,079 pounds. 


43 men reduced their weight 5-10 pounds each 

36 men reduced their weight 10-20 pounds each 
6 men reduced their weight 20-30 pounds each 
1 man reduced his weight 39 pounds 


The total number of visits made by this group 
was 1,341, an average of 6.7 per man. 


The Underweight Group—259 Men 


OLLOWING the correction of physical de- 
fects and faulty health habits, the under- 
weight group gained 802 pounds. 


46 men gained 5-10 pounds each 

19 men gained 10-20 pounds each 

2 men gained 20-23 pounds each 

The total number of visits made by this group 
was 1,646, an average of 6.4 per man. 


The Hypertension Group—67 Men 


N THE entire group of 642 men 67 cases of hy- 

pertension were found. The range of systolic 
blood pressure was from 143mm to 235mm; the 
diastolic from 68mm to 125mm. The ages ranged 
from 21 to 71 years and their weight from 132 to 
241 pounds. 

Of these cases of hypertension a few were un- 
der the care of their physicians but the majority 
were unaware of the condition and were referred 
to their family physician. 

Fifty-six cases in which no evidence of organic 
disease was found reduced their blood pressure 
an average of 14mm per man incidental to their 
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seeking optimum weight and correcting their 
faulty health habits. 

Coincident with the reduction in weight, the 
blood pressure of a group of 14 men was reduced 
an average of 25mm during a period of about 
eight months. The incidence of weight reduction 
and blood pressure reduction, in average time 
periods of two months, was as follows: 


Weight saa ellaialnaneatenieancabtnetwaaeiie 192 - 185 - 178 - 176 - 176 
Blood Pressure 163 - 143 - 139 - 136 - 188 


It will be seen there was a 20mm reduction in 
blood pressure during the first two months coin- 
cident with the reduction of only seven pounds in 
weight. 

Following this abrupt drop in hypertension its 
subsequent rate of reduction corresponds more 
closely to that of weight reduction. 

Checked up six months later the reduction in 
systolic blood pressure was found to have been 
maintained within 1.2mm and a further reduction 
in average weight of 1.7 pounds per man. 


Time Off From Sickness 


CHECK UP by the company of the number 

of days off from sickness in a year’s period 
of time following the physical fitness examina- 
tions of 135 men showed an average of 2.7 days. 
The time off of a group of 128 men not reporting 
to the department was five days. The reduction 
in time off by those following the physical fit- 
ness program was, therefore, an average of 2.3 
days, or 46%. 


Health Mindedness 


HE AETNA building represents the most up 

to date construction for the health of em- 
ployees. It has an open terrace along its western 
exposure one eighth of a mile long and from 30 to 
40 feet wide. The building is situated on a lot of 
26 acres, yet at the beginning of our work few of 
its facilities for open air were utilized. It was 
found that only an average of 35 minutes was 
spent in the open air by the employees during the 
24 hours. 

As the employees came to realize the signifi- 
cance of exercise and open air a request for op- 
portunities for outdoor games developed. On good 
days between 200 and 300 utilized a part of the 
noon hour in quoits, croquet, and shuffle board. 
A sun bath tent, 30 feet long, was constructed on 
the terrace for men. This soon became over- 
crowded and a second one was added with twice 
the dimensions of the first. Cots for rest periods 
were provided and utilized during the noon hour 
by those most seriously underweight. 

The changes brought about by this increased 
interest in organizing daily programs of living 
were a factor in preventing staleness, a condition 
as serious in industry as in sport. 


Previous Examinations by Family Physicians 


GROUP of 123 employees, ages varying 
from 20 to 67 years, were asked the follow- 
ing questions: 
Have you ever had a complete physical exam- 
ination by your family doctor? 
What is the date of your last complete physical 
examination? 
The answers were as follows: 
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25 (20% ) men no complete physical exam. at any time. 
o2 (42% ) men no complete physical exam. for five years. 


70 (57% ) men no complete physical exam. for three years. 
96 (78% ) men no complete physical exam. within one year. 


In the course of our physical fitness examina- 
tions 44°; were recommended to see their physi- 
cians and 30°, to see their dentists for conditions 
needing correction. On checking up 50 cases four 
months later 40°, had already consulted their 
physicians and 66‘; had seen their dentists as di- 
rected. 


Summary 


T THE home office of the Aetna Life Insur- 

ance Company an opportunity was given 89 
executives and 1188 male employees for physical 
fitness examinations and check ups on habits of 
living. Although there was no obligation what- 
soever on their part to take the service, 80°; of 
the executives and 66°; of the male employees 
responded. 

(2) During the first year 642 men made 3,360 
visits to the department in an effort to attain op- 
timum weight and health. 

(3) 199 overweight men reduced their weight 
1,079 pounds. In cases examined before the mid- 
year, six months later, this reduction was not 
only maintained but also a further reduction made 
of 2.8 pounds per man. And 259 underweight men 
gained 802 pounds in weight. Their range of 
weight gain was from 1 to 25 pounds. 

(4) Coincident with the correction of physical 
defects and faulty health habits the systolic blood 
pressure of 56 cases of hypertension was reduced 
an average of 14mm per man. 

(5) As a result of the physical fitness examin- 
ations 44°, of all examined were referred to their 
family physicians for further diagnosis and cor- 
rection of physical defects and 30°, were referred 
to their dentists. In the first 32 cases examined 
in May and June, 46 physical defects were found. 
These cases were all referred to family physi- 
cians. In the following September, 10 defects had 
been corrected and 13 were being corrected, a 
total of 50°. Of the 145 faulty health habits 
found in May, 69 (48°7.) had been corrected. 

(6) As a result of the physical fitness program 
the average reduction in days off from sickness 
was 46. The saving to the company from this 
single factor, reckoned at the average wage of 
five dollars per day, was considerably more than 
sufficient to pay for this entire physical fitness 
service. 


Comments 


PHYSICAL fitness examination is a_ true 

health examination as it is concerned with 
the causes of impaired health. This examination 
should not be confused with the so-called periodic 
health examination which is a misnomer, as this 
concerns itself essentially with the detection of 
disease, and when no disease is found the assump- 
tion is that a person is well. 

A person may be free from disease yet his 
health may be seriously impaired. A person with 
impaired health who desires a health examina- 
tion but receives a medical examination is mis- 
led. As a result, the periodic examination, al- 
though valuable for the purposes for which it is 
made, has met with limited favor by the general 
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public, as evidenced by the fact that only 7 to 
12% apply for such examinations although of- 
fered without expense to the person examined by 
many of the large insurance companies. Accord- 
ingly many companies have discontinued these 
examinations after offering them for a period of 
vears. 

Interest in one’s own health is universal. Evi- 
dence of such interest is shown by the fact that 
68°; of all male employees of the Aetna Compan- 
ies applied for the physical fitness examination 
and immediately accepted the program offered, 
working for better health by correcting both phy- 
sical defects and faulty health habits. The in- 
terest here shown in industry is as marked as that 
shown in school and college* where this physical 
fitness program has been established. The extent 
of the interest is shown by the number of return 
visits and the measurable results obtained. 

The health program outlined in this article 
based on accurate diagnosis, is in the opinion of 
the writers, of significance in relation to the fol- 
lowing points: 

(a) It supplies a need in health work not yet 
met by health advice given without determining 
essential causes of impaired health in the indi- 
vidual. 

(b) It bridges the gap between health and me- 
dical work, operating as a clearing station from 
which each individual is directed for the correc- 
tion of physical defects to his physician or den- 
tist; and at the same time he is given definite di- 
rections for the correction of his faulty health 
habits. Far from interfering with medical work, 
it complements it. 

(c) The physical fitness program is of signifi- 
cance in the problem of the cost of medical and 
health work by eliminating the waste that results 
from treatment without diagnosis—that given by 
lay workers, by the drug stores, or undertaken 
by the person himself who is seeking better 
health. Still more important is the fact that the 
great majority are unaware of their physical de- 
fects and of what habits are essentially faulty. 
Needing a health examination to determine the 
essential causes of impaired health, they receive 
either a medical diagnosis for disease or treat 
themselves. 

(d) Measured by its results the cost of the phy- 
sical fitness program is less than that of all other 
forms of health or medical work because the ma- 
jor part of the program is carried out by the 
trained physical fitness worker. The work here 
described was accomplished by a personnel of two 
persons, a full time physical fitness worker, and 
a physician who made all the physical examina- 
tions and supervised the work in a period of time 
consisting of two days every other week. 

(e) The permanence of results shown is as- 
sured by the fact that in order for health to be 
improved each employee must be re-educated in 
his health habits, a good health habit becoming 
as persistent as a faulty health habit. 

(f) Better health in employees cannot be made 
compulsory except to a limited degree. This pro- 
gram was carried on through the sustained inter- 
est of the employees themselves. Their coopera- 
tion was entirely voluntary. 


* Physical Fitness in the College, J.d.M.4., May 15, 1926, Vol. 8&6, pp. 
1s11-1514. Health Habits in a Woman's College, J.4.M.4., May 5, 1928, 
Vol. 90, pp. 1434-1435. Physical Unfitness in the Preparatory School, 
J.A.M.A., Sept., 1932, pp. 509-523. 
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(g) There is general agreement among statis- 
ticians that iife among males after the age of 30 
has not been prolonged a single year in the past 
century. In fact, Dublin reports an actual loss in 
life expectation in the past decade from 1921 to 
1930*. Increase in faulty health habits has offset 
the benefits of medicine in conquering disease. 
The results obtained in this demonstration would 
indicate that the diagnosis and correction of faul- 
ty health habits is essential for improving health, 
for preventing disease, and consequently for the 
prolongation of life. 

(h) The physical fitness program outlined in 
this article is based on health diagnosis and the 
results demonstrate, at least in part, that health 
diagnosis should be conducted with the same ac- 
curacy as the diagnosis of disease. 


The Neuroses Associated with Trauma 


By Josepu L. FETTERMAN, M.A., M.D.** 
From the Neuropsychiatric Department, Lakeside 
Hospital, W. R. U., Cleveland, Ohio 


ROM the time of Erichsen’s! signal publica- 

tion on Spinal Concussion in 1866, this sub- 

ject has grown to tremendous proportions. 
Indeed, at present the great number of accidents 
and the tendency to neuroses have combined to 
create -a veritable epidemic. 

The term “traumatic neurosis” has become en- 
trenched in medical and in legal terminology, and 
is popularly used to designate the nervous dis- 
orders which appear after injury. This term im- 
plies a causal connection between trauma and the 
subsequent illness, an implication which has long 
been challenged. Erichsen accounted for the 
many nervous disorders with the theory that 
molecular changes had occurred in the nervous 
system from the shattering or jarring effects of 
concussion. This view was strongly supported by 
the detailed neurologic findings cf Oppenheim’. 
However, Charcot*® could see no fundamental dif- 
ference between the neuroses that followed injury 
and those of ordinary life. Strumpell* also as- 
serted that the symptoms of neurasthenia or 
hysteria arose from the interest and concern in 
the economic value and in the “justice problem” 
of the injury. Page’ as early as 1883, emphasized 
the unfavorable influence upon recovery by the 
suspense of litigation, by the want of occupation 
and anxious reflection. Rigler® points out the in- 
crease in these cases since the introduction of in- 
surance. In line with these important opponents 
of the physical cause of the illness, Reichardt’ has 
been a leading champion of the view that such 
neuroses are but a reaction to the factor of com- 
pensation. 


Classification 


XPERIENCE with patients whose neuroses 
followed trauma, revealed differences among 
them not only as to symptoms but also as to cause. 
These differences I believe are responsible for the 
apparent contradictions in the theories of the neu- 
roses. Such variations have prompted classifica- 
tions. For example, Horn*® emphasized a period 
of vegetative imbalance following immediately 
after the injury for which the name “schreck 





* Statistical Bulletin Vol. XII, No. XII, Metropolitan Life Ins. Company. 


**Thesis_ based upon aper delivered before the American Association of 
Industrial Physicians and Surgeons, June 18, 1934. 
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neurose” (terror reaction) was proposed. Wei- 
zacker® in his important essay pointed out that 
the illness is frequently dominated by a struggle 
for justice, and he introduced the concept “rechts 
neurose” (justice neurosis). Lottig'® made a dis- 
tinction between those patients whose illness is 
caused by the immediate factors of the injury 
(pseudo neurotiker) and those neurotic patients 
whose illnesses grew out of deep subconscious 
factors (genuine neurotic subjects). In an earlier 
publication, I'' suggested a distinction between 
those “nervous before” and those “nervous after” 
the accident—pre and post traumatic groups. 

Bing'? among several others, has attempted a 
clear-cut differentiation into several distinct 
forms. He separated a group in whom structural 
change in the brain and spinal cord had occurred 
and which was labeled “traumatic encephalosis 
and traumatic myelosis.” A second group includ- 
ed the terror neuroses, and the third was the 
“zweck” or purpose neuroses. Other authors have 
attempted subdivisions on the basis of symptoma- 
tology. 

Experience with a fairly large number of cases 
of this illness, gained at a neurological clinic, as 
examiner for the Industrial Commission of Ohio 
and for various insurance companies, has suggest- 
ed a practical classification, found helpful in un- 
derstanding this complex problem. This classifi- 
cation is based not on symptomatology, which 
may be quite similar whatever the type of disease, 
but is based on the principle of dominating causa- 
tive factor. It has been found that most patients 
fall readily into one of four separate subdivisions 
on the basis of motivating cause. These divisions 
are not hard and fast; there are many mixed 


forms, many gradations and transitions. The fol- 
lowing is a table of the classifications: 
Type I. “Injury” neuroses due to _ severe 


trauma to central nervous system. 
(a) traumatic encephalopathy with 
symptoms of a neurosis. 

Type II. “Industry” neuroses induced by re- 
lationship of injured person to work. 
(a) The trauma offers an “escape,” a 
flight into illness from duties which are 
disagreeable or dangerous. 

Type III. “Indemnity” neuroses 
by a combat for compensation. 
(a) The possibility of indemnity mobi- 
lizes the neurotic tendencies towards ill- 
ness. 

Type IV. “Inherent” neuroses due to essen- 
tial nervous difficulties. 
(a) The injured individual (always ner- 
vous) “projects” the blame upon the 
trauma ior his inherent weakness. 

There are many mixed forms. 


motivated 


Type I. Injury Type 


HIS was the original concept presented by 

Erichsen, many of whose case histories de- 
scribe patients seriously injured in severe railway 
collisions. Strumpell'* was one of the first to 
suggest that from the larger group, a subdivision 
should be made for those patients who suffered 
significant injury to brain and spinal cord. He 
states that “commotio spinalis” or “commotio 
cerebralis”’ are deserving of the titles of traumatic 
neurosis. Friedman’ piaced in a distinct cate- 
gory, patients who had sustained cerebral con- 
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cussion and who afterwards suffered from head- 
aches, dizziness, vasomotor instability and pe- 
culiar intolerance to alcohol. 

Modern neurologic methods have more than 
confirmed the earlier view that trauma to the 
head and spine may prcduce sufficient physical 
damage, responsible for the so-called neurotic 
symptoms. 

The microscopic methods of Cajal, recently ex- 
tended and confirmed by Rand and Courville"’, 
reveal the destruction of ganglion cells and the 
fragmentation of nerve fibers which may result 
from even fine intra cranial hemorrhages. The 
masterful researches of Penfield and Foerster'® 
on glial scar formation and the recent report of 
Stevenson'? on the abnormal phagocytic :activi- 
ties of microglia, the encephalographic studies by 
Friedman'* as well as the pharmaceutical experi- 
ments of Wortis'®? have demonstrated conclusive- 
ly that pathologic processes of long duration may 
ensue from head injury with or without skull 
fracture. Winkelman and Eckel*® have shown re- 
cently that the symptoms of headaches, vertigo, 
insomnia, anxiety, depression, tinitus and loss of 
weight may result from stasis, hemorrhages, 
edema and ischemic changes in ganglion cells as 
a result of cerebral trauma. 

These contributions and other important evi- 
dence have been ably presented by Strauss and 
Savitsky"' whose significant paper summarized 
the literature in support of the thesis that an 
organic basis existed for the many nervous symp- 
toms following cranial trauma. They demonstrate 
on the basis of their own experience, that exhaus- 
tive (cooperative) examinations will usually re- 
veal evidence of structural pathology. 

This concept of an organic basis for the neuroses 
following head injury, has been emphasized also 
by Grinker** in his “Clinical Neurology.” Grinker 
states: “The trauma itself is responsible for a 
large number of parenchymatous ailments dying. 
The mechanism is usually vascular—the blood 
vessels dilate, and lumens become distended with 
blood, diapedesis may occur. Later, degenerative 
changes progress.” 

Osnato** offered the term traumatic encepha- 
ljtis to explain the reaction which has been called 
concussion neurosis. Neustadt“! interprets such 
emotional changes as irritability, persistent fa- 
tigue and loss of psychic tempo to be the conse- 
quence of organic change. Riggenbach*’ believes 
that cranial trauma may produce not only a neu- 
roses but even psychoses. 

It is clear from the above quotations, that the 
many symptoms included in the category of neu- 
roses following head injury deserve special con- 
sideration. From a literal standpoint, they con- 
stitute the only true “traumatic neuroses,” de- 
pendent upon the direct physical result or the 
secondary biologic reaction to trauma. Though 
the symptoms are functional, they are due to 
physical, that is, organic causes. The severity of 
the intracranial damage is the significant and all 
important cause. The symptoms do not depend 
to any great degree upon the earlier industrial, 
economic or emotional life of the patient. 

In connection with this injury group, it may be 
appropriate to mention, that children as a rule 
suffer less frequently from serious sequellae than 
do adults. Beekman*® pointed this out in an in- 
teresting review and offered the explanation that 
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there is a decided difference in both anatomic and 
physiologic conditions in the two age groups. 
However, Davis*', in the discussion of Beekman’s 
paper, proposed the opinion that the lesser fre- 
quency of permanent trouble in children should 
be attributed to the fact that they may be less 
responsive to suggestions of unfavorable charac- 
ter, less influenced by motives of revenge or finan- 
cial gain. 

Though most authorities concur in the view 
that the neuroses associated with head trauma are 
on a mechanical basis, Reichardt is opposed to 
such a special subdivision. He states that a care- 
ful history and detailed neurologic examination 
would enable one to diagnose the cases with gross 
cerebral damage. These Reichardt’ believes 
should be designated as brain hemorrhage or 
brain contusion or subdural hematoma. The 
minor head injuries, he believes, would in a short 
space of time improve and the prolongation of 
symptoms is a neurotic reaction to the factor of 
compensation. 

Writers generally are agreed that the duration 
of the period of unconsciousness is a clinical index 
of the severity of the trauma to the central nerv- 
ous system. 


Type II. The Industrial Type 


HE ILLNESSES in this group of patients arise 

out of man’s relations to man, particularly his 
attitude towards his employer and towards his 
work. A man dislikes his job because of unfitness 
or is disturbed by the dirt, the drudgery, and the 
danger to which he may be daily exposed. He 
toils unhappily, perhaps fearfully and unwillingly. 
Such workmen drag to their tasks in the manner 
which Bryant characterizes as: “Like slaves scour- 
ged to their dungeons.” They may hate the 
cruelty of the boss or are wrathful against the 
wealth and power possessed by him. When such 
an employee is injured, the pain and weakness he 
suffers, serve as further evidence of the unfair- 
ness of his lot. He reacts to his symptoms with a 
mixed feeling of pity for self and hate against his 
employer. A fear of the present and anxiety about 
the future, growing with the hours of introspec- 
tion, disturbs the patient’s attitude. With an emo- 
tional reaction dominated largely by fear and per- 
haps revenge, the initial injury is magnified, it 
looms larger and larger until it constitutes a seri- 
ous disability. Such injury whether actually 
slight or severe becomes complicated by a neuro- 
sis—a neurosis which serves the ego as an escape 
with honor from a situation which is intolerable, 
a neurosis which may serve as revenge against an 
unjust employer. Riese“ saw with economic vi- 
sion when he described traumatic neurosis as a 
symbolic protest of labor against capital. This 
description of course is limited, and appropriate 
only to those patients who belong in our classifi- 
cation, Type II. 

In America, Slater*® gave an excellent statistical 
demonstration of the vital importance of indus- 
trial status in the prevention of this type of neu- 
rosis. He reported that among 7000 employees of 
the Eastman Kodak Company, there had occurred 
but several cases of traumatic neurosis in a period 
of 10 years. Slater’s study emphasized the fact 
that it is not so much the severity of trauma, nor 
even the personal emotional life of the patient as 
it is his attitude towards his work. Slater says, 
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epigrammatically, “the cure is industrial and not 
medical.” He exemplifies this remark by stating 
that his firm made working conditions attractive 
and gave every employee a share in the fruits of 
his work. Such a cordial relationship practically 
prevented the occurrence of what I have called 
the industrial type of traumatic neurosis. 

Among patients who have developed extraordi- 
narily long periods of disability after seemingly 
minor traumata, referred by the Industrial Com- 
mission of Ohio, I have encountered not a few 
where the leading cause was found in the rela- 
tionship of the man to his work. The following 
case histories will illustrate this type of traumatic 
neurosis: 

H.L., an adult male of thirty, referred by Dr. 
W. G. Stern, gave a past history which was essen- 
tially negative. An inquiry into his occupational 
interests, revealed a decided preference for either 
electricity or photography, but H.L. was forced by 
circumstances to become a machinist. He was in- 
dustrious and capable and did good work. When 
employed as a punch press operator, he sustained 
a fracture of the ring finger of the left hand. In- 
fection developed “because of neglect on the part 
of the physician” and the distal half of the finger 
was amputated. Patient was disturbed and re- 
sentful, but nevertheless made a prompt recovery 
in some six weeks. 

However, upon his return to work, he was dis- 
charged. This cruel act of the company, follow- 
ing directly upon the painful injury and what he 
considered neglect on the part of the company 
physician, aroused the most intense feeling against 
his company and all employers. As time went on, 
compelled by necessity, he sought employment 
elsewhere and finally secured a job as a machine 
operator for another concern. Here he worked for 
several months. 

One day, the left palm was bruised and slightly 
cut and patient became frightened and asked to be 
relieved at once, but was compelled by a stern 
foreman to continue at his machine throughout 
the day. The oil and grime bit into the palm and 
pained him all day long. In the evening he con- 
sulted a physician. The wound was dressed and 
patient advised to go back to work. He did not 
return to work that day, nor did he go back to 
work for five long years thereafter. The wound 
failed to heal; it became larger and larger. The 
fingers drew up in a spastic and almost ankylosed 
position. Treatment after treatment by a large 
number of physicians, dressings, extension of the 
fingers under anesthesia, splints, all failed in re- 
storing the hand to usefulness, and all the while, 
H.L. drew weekly payments for disability. 

I saw the patient some five years after this 
seemingly minor injury and found a superficial 
but fairly large scar of the palm and a peculiar 
“drawn-up, crippled” hand. The patient’s confi- 
dence was gained by a sympathetic, patient listen- 
ing to the entire life history and to the work 
problem. Suggestion was used along with elec- 
tricity. A splendid result was obtained. Claim- 
ant is now doing light work. This case history 
shows that the disability served the dual purpose 
of an escape from unpleasant work and revenge 
against an “employer.” 

Case No. 2, J.S., referred by Dr. H. H. Dorr, In- 
dustrial Commission of Ohio, occupation, farmer. 
The past history was excellent for both health 
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and occupation. This individual was a lover of 
the outdoors and enjoyed farming. His work was 
of a special kind and consisted of taking charge 
of a neglected farm and putting it in order for a 
realty firm. When this farm was then sold, he 
would move to another place and rebuild it. John 
did this work successfully for some years. In 1924, 
he married, and continued the same type of em- 
ployment. When, in 1926, during the “boom,” the 
real estate firm moved to Florida, John was asked 
to come along. The opportunity thrilled him and 
he reported it happily to his wife. He was taken 
aback by her angry reply, which was: “Why must 
we move from place to place? Why can’t we live 
in one house like other people? Why don’t you 
get a job in a factory like other men we know are 
doing?” 

Against his own inclination, John sought and 
obtained work in a factory. He was a reliable 
workman, dutiful even though he despised his job. 
He told me in a forlorn, wistful way how he was 
troubled by the noise and heat and closeness of 
the factory and how he would seek every chance 
to go outdoors to breathe the fresh air. After 
some six or eight months of steady work, John 
sustained a simple fracture of a metatarsal bone 
when a weight dropped on his foot. 

The patient was getting excellent care by his 
family physician. After two or three months, the 
doctor pronounced the foot well and advised a 
return to work. Our patient hesitated, but upon 
the doctor’s insistence he reported back to duty. 
At the shop, he complained a great deal of pain, 
burning and weakness. The foreman told him to 
go back to his doctor. Again the doctor advised 
a return to work. At the second attempt John 
complained more than ever and then went into a 
faint. 

From 1927 until 1934, John has been invalided. 
He complains of numbness, coldness, pain and 
weakness in his leg. He walks with a limp. There 
is trembling of the arms and legs. And he is 
sleepless. He asserts however, that he is able to 
take care of a small garden but states with great 
conviction were he to attempt to lift a heavy 
weight, he would faint. This case history shows 
a neurosis following minor trauma serving as an 
escape from unpleasant shop work and also as a 
revenge against his wife. 

In addition to the importance of revenge of the 
man against his employer, the dangers inherent 


in the industry itself may be of great significance.. 


Patients who have been hurt in work which is 
dangerous, obviously may develop a “conditioned 
reflex” fear of the identical situation under which 
they were hurt. Cohen*® reported a relatively 
high incidence of neuroses among injured miners. 
His explanation is that miners who have suffered 
injury dread to return to the dangers of the mine. 
A colleague whose industrial work includes the 
treatment of window cleaners and painters sees a 
high percentage of neuroses among these men 
who dread to return to their scaffolds once they 
have been injured. 

Patients belonging to group II occur fairly fre- 
quently in Industrial Commission cases. The de- 
gree of trauma is insignificant. The compensa- 
tion, though tending to prolong the illness, is not 
the dominating factor, for many of these patients 


would accept a small pittance of their usual earn- 
ings. 
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The all important role is the man’s relation to 
the dangers, drugery and contacts in his work. 


Type Ill. Indemnity Form 


T IS REMAKABLE that, though numerous wars 

have blotted the pages of history, leaving 
countless maimed and injured, yet “traumatic 
neurosis” did not appear as a clinical entity until 
the latter part of the nineteenth century. Authors 
like Charcot and Rigler and Page correlate the 
almost sudden appearance of this type of illness 
in Europe and America with the factor of insur- 
ance. Reichardt in his exhaustive study says over 
and over again that though neurosis may follow 
the trauma, it is not caused by it. His thesis re- 
sounds with the view that the neurosis is psy- 
chogenic: a mental reaction to the factor of com- 
pensation. He does not imply that every neurotic 
is a malingerer. He explains the reaction as fol- 
lows: In the average accident, a person has su- 
stained both emotional and bodily damage. There 
is a transient fright reaction and objective damage 
to the tissues. With time, discolorations fade, 
tissues heal, pain is relieved and the fear reactions 
subside. There is little or no thought as to ulti- 
mate consequences. Urged by need, the average 
individual hurries quickly to work. In contrast to 
this course of events, where the probability of a 
financial reward (insurance) appears, the symp- 
toms are not minimized and disregarded, but are 
observed attentively not only for the present, but 
also for the future. In justice to himself, and 
stirred by a fear of resentment against him who 
has caused the injury, every future possibility is 
evaluated and emphasized. Such self study, such 
introspection enables one to discover insignificant 
abnormalities, previously ignored. The patient, if 
he is susceptible, responds to this unfavorable 
auto-suggestion with fearful expectation of future 
trouble. Mobilized by the influence of fear, many 
neurotic symptoms develop. There comes into ex- 
istence a vicious cycle forged by fear. 

It is well known that neuroses are rare after 
injuries in sports, and equally rare among those 
who hurt themselves on their own premises or 
through their own fault. It is not so much injury, 
as an injury involving human right, human rela- 
tionship, when there is a quest for justice or for 
compensation. 

All doctors know how difficult it is to relieve a 
patient while he is drawing compensation, in con- 
trast to the almost magic cures when indemnity 
in a final sum is achieved. Stier*' reported a re- 
markable reduction in the number of patients 
complaining of neurotic symptoms after a recent 
law ruled that traumatic neurosis does not entitle 
the patient to compensation. Jolly** showed in a 
careful statistical study that where a lump sum 
settlement is made, the percentage of cases of neu- 
rosis reaches 90, whereas, only 10% of those who 
receive weekly or monthly compensation are ben- 
efitted. Levy-Suhl** was so impressed by the im- 
portance of compensation, that he designated the 
title “indemnity neuroses” for these patients. Run- 
dee** stresses an internal hunger for money and 
states that the wish becomes father to the thought. 
Kleist®® saw this indemnity wish as an essential 
part in neuroses after trauma. Weizacker inter- 
prets this demand for money as a quest of justice. 
His theory is that “sie klagen nach renten aber 
sie meinen recht—they ask for payments but they 
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want justice.” This vital factor of compensation 
is clearly demonstrated also by the many prompt 
cures after successful settlement. When such pa- 
tients have had seemingly disabling illnesses, hys- 
terical in origin, which have lasted for months 
or vears, and these disappear as by magic after 
settlement, it may be inferred that the combat for 
compensation, was in some essential manner, the 
motivating force behind the symptoms. 

Cure by compensation however, does not prove 
that the patient was a malingerer, for in the win- 
ning of an award, there is included not only the 
money gain, but also victory in the pursuit of 
justice and the appeasing of the feeling of right- 
eous resentment (Buzzard**). The award then 
terminates the claim which the injured person 
had against those responsible for the injury. 

The following case history illustrates the in- 
demnity type of neurosis associated with trauma: 

Mrs. A.G., a widow of 34, saleswoman by occu- 
pation, apparently well adjusted to various situa- 
tions of life. One day the car she was driving was 
struck by another machine. In the collision she 
sustained a contusion of the left side of the arm 
and leg. There was no unconsciousness, no signs 
of intracranial damage. Within the succeeding 
three days the pain and weakness of the left arm 
and leg became steadily worse until all motion 
and sensation were lost. There was hemiplegia 
and hemianesthesia. The paralysis lasted for some 
18 months. When I examined Mrs. A.G. a year 
and a half following the injury, she was ushered 
in on a wheel chair, the left arm lying limply on 
her side, the left leg immobile. There was com- 
plete anesthesia involving all types of sensations. 
There was a total loss of voluntary control of the 
arm and leg. However, there was no spasticity, no 
atrophy, the tendon reflexes were unaltered and 
there were no signs of either pyramidal or extra 
pyramidal disorder. I concurred in the diagnosis 
of hysterical hemiplegia and hemianesthesia. On 
the following day, just before trial, the lawsuit 
was settled. The patient was awarded some 
$3,000. Within two days the hemiplegia and anes- 
thesia were gone. The patient was fully recovered. 
This case history exemplifies those belonging to 
the indemnity group. The structural damage from 
the injury may be more or less minor. The rela- 
tion to one’s immediate environment is not of 
great significance. The quest for compensation is 
most important. When such patients fail to re- 
ceive compensation, there may be prompt im- 
provement or what is more common, to the neu- 
rotic symptoms there is added a paranoid trend. 


Type IV. The Inherent Neuroses 


HE PATIENTS who are placed in this group 

are the ordinary chronic neurotic individuals 
so common in the everyday practice of medicine. 
They are in no essential manner different from 
the neurotic subjects who have not sustained 
trauma. 

They are the patients who ail and wail, whose 
symptoms are described so vividly, so fearfully 
with a look of woe-begone sadness, or, what is 
more common, against a background of apparent 
good health. The symptoms may be limited to 
one part of the body or may encompass every re- 
gion, every organ, every function; symptoms de- 
scribed by adjectives of torture, burning, twisting, 
cutting. These patients suffer not only today, 
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they worry for the morrow. Somatic symptoms, 
changes in the emotional tone, loss of confidence, 
apprehension, panics, fill the long hours of intro- 
spection and anxiety. And yet, such patients cling 
to their symptoms as though in secret league with 
them. (Levy-Suhl).*? 

Many neurotic individuals come by their illness 
on a constitutional basis with an inherent predis- 
position. Some acquire this tendency to fall ill as 
a result of faulty training in childhood. Others 
develop such illness habit perhaps as a compensa- 
tion for fears of inferiority (Adler’s theory of in- 
feriority complex). Or perhaps the diencephalic 
vegetative centers have been disarranged or there 
is a fundamental imbalance of the endocrine 
systems. The more profound studies of Freud and 
his followers reveal a neurosis as a solution of an 
inward struggle, as an escape, as a compromise in 
the unconscious. The symptoms are often sym- 
bolic of repressed conflict or may represent sac- 
rifices because of an overpowering sense of guilt. 
Stephens** in her recent work ‘Psychoanalysis 
and Medicine,” describes neurotic symptoms as 
defenses against a dangerous situation which can- 
not be dominated. The symptoms can serve to 
repudiate the efforts of repressed impulses to 
break into consciousness. Symptoms arising from 
a dissociated part of the personality,—dissociated 
by repression—; relieved only by self punishment. 
The neurotic symptoms are thus both the fulfill- 
ment of wishes and the punishment for them. 

Whether one accepts the Freudian view, or be- 
lieves in the inferiority complex theory of Adler, 
or prefers the views of faulty training, inadequate 
tissue vigor, imbalanced glandular system, it is 
commonly known that many individuals are neu- 
rotic sufferers throughout most of their lives. 
They are like poets in the world of their own vis- 
cera, outwardly miserable and yet apparently at- 
tached to their misery. Such illnesses seem to be 
increased in our civilization, seemingly encour- 
aged by the universal sympathy for the sick, by 
an age when mankind has become health con- 
scious to the point of unhealthy introspection. 

When such an actual or potential neurotic per- 
son is injured, he tends to blame all the suffering 
upon the trauma. Trauma is blamed for many 
reasons. The patient now has a definite, concrete 
visible lesion which he can demonstrate in place 
of anxiety feeling and peculiar sufferings which 
others do not believe. Secondly, he places the re- 
sponsibility on some person other than himself. 
This mechanism of projection is common among 
normal persons as well as among neurotic patients. 
More important also is the fact that the party 
blamed is held financially responsible. 

Hall and Mackay*® are impressed by the fact 
that such patients show evidences of marked neu- 
rosis or marked ineffectiveness in the personality 
before the injury. They find an opportunity in the 
accident to express the dissatisfaction of their 
lives in terms of sympathetic illness and to dis- 
guise their real feelings in forms compatible with 
self respect. Dersheimer*’ explains such neuroses 
as expressions of repressed anger and revenge 
against one’s immediate family, yet appearing as 
though activated by fear and pain from injury. 

The tendency for a neurotic to attribute his 
suffering to trauma may go even further. The 
accident may not only be wished, it may even be 
perpetrated. Menninger?! makes the statement 
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that “many acts are called accidental” which can 
be shown to have purposes which must be ascribed 
to unconsciously active wishes, which take advan- 
tage of appearances of accidental or chance oc- 
currence. Landauer*” has also stressed the ex- 
planation that many apparent accidents can be 
understood only as an attempted suicide. Fre- 
quently patients tell us of their moody, depressed 
feelings, of their loss of confidence in themselves 
and in the world, and their wish for death as an 
escape. They lack the courage to take their own 
lives, or dread the dishonor which suicide will 
reflect upon their family. For them, trauma may 
be welcome. 

In Type IV the trauma is not the cause of the 
neurosis at all. Indeed, in certain instances the 
trauma was either welcome or perpetrated. It is 
this type of potential or obvious neurotic individ- 
ual who, having been injured, thereafter attrib- 
utes all his sufferings to the trauma. Seelert*® 
says that the patient is not made ill by a neurosis, 
his “subjectivity creates the neurosis.” 

The blame upon the trauma is a _ projection 
mechanism of defense aided perhaps by the hope 
of compensation. The damage is insignificant, the 
work relationship unimportant; the amount of 
compensation may have little influence upon the 
origin or upon the cure. The neurotic predisposi- 
tion is all important. The trauma is but an inci- 
dent. 


Comment and Conclusion 


HE foregoing classification points to the ad- 

visability of replacing the out moded though 
popular term “traumatic neurosis” with a more 
correct name, as, for example, “neuroses associ- 
ated with trauma.” Such a name, suggests at once 
the distinct types or forms of the disorder, and 
such a title does not prejudice the relationship of 
cause and effect which is implied in the former 
name. 

This classification has stressed four distinct 
types; nevertheless the subdivisions are not hard 
and fast. There are numerous transitions from 
one type to the other, and, what is even more com- 
mon, many patients owe their illness to a combi- 
nation of causes. As each individual is different, 
and as neuroses reflect a patient’s personality, so 
every neurotic illness will be different to some 
degree. Thus any classification is but arbitrary. 

This classification may be of value in the early 
handling of traumatized individuals and in the 
later understanding of the questions of treatment 
and compensation. It is obvious that the therapv 
for those in Type I will be entirely different from 
that for Type IV. 

This paper presents a classification of neurotic 
reactions after injury. It suggests the advisability 
of the term neurosis associated with trauma in 
place of the now current term of “traumatic neu- 
rosis.” Four distinct types are outlined; indus- 
trial, indemnity and inherent, the classification 
based upon the dominating causative factor. 
Gradations and mixed forms occur. 
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Tetraethyl Lead 


HE question of the hazard afforded by expo- 

sure to tetraethyl lead gasoline has been the 
subject of considerable research and inquiry. This 
is important because of the continued manufacture 
and more extensive use of this material as a motor 
fuel. Considerable opportunity, therefore, has been 
afforded for a larger number of persons concerned 
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with the distribution and the use of this gasoline. 

Kehoe* and his associates have quite recently 
studied the problem very thoroughly in an attempt 
to appraise the hazard which is thought to be as- 
sociated with this exposure. 

Extensive tabular material is presented by these 
authors showing the period of distribution of lead- 
ed gasoline in various American cities up to Octo- 
ber, 1929; the average tetraethyl lead content of 
gasoline in various sections of the United States; 
the distribution of persons involved according to 
occupation and locality, forms for history, physical 
examination, neurological examination, and labor- 
atory findings, data concerning previous exposure; 
distribution of subjects according to the hemoglo- 
bin in the blood, according to lead in the feces and 
in the urine; information regarding the stippling of 
red cells, material concerning age, systolic blood 
pressure and other clinical findings, and various 
other tabulations of considerable interest to the 
medical profession when concerned with such a 
problem. 

Altogether 300 men were examined in this series, 
those being selected who had incurred the severest 
and longest exposure to leaded gasoline and its 
combustion products. No clinical evidences of lead 
absorption or of lead intoxication were found in 
any individual, and no indication of lead absorp- 
tion, as a consequence of the exposure, was detect- 
ed when the subjects were compared as to their 
lead excretion with corresponding groups of un- 
exposed persons who had been studied previously. 
Moreover there was no measureable change in the 
lead excretion of a group of 50 of the subjects who 
had been studied in a similar manner in 1927. 

The lead excretion of a number of workmen was 
determined before and after a six-months’ period 
of intense skin exposure to leaded gasoline. No in- 
dividual in the group showed an increased lead ex- 
cretion following the period of exposure. 

The level of human lead excretion has been 
shown to be highly sensitive to the magnitude of 
lead exposure and absorption, and since the sub- 
jects failed to show an increase in their lead excre- 
tion, it is apparent that little exposure to lead ex- 
isted, and that no significant absorption of lead oc- 
curred. In view of previously published findings as 
to the lead absorption and excretion of unexposed 
persons it must be recognized that the magnitude 
and variability of lead ingestion with food is suffi- 
cient to mask a slight lead absorption which may 
result from exposure to the conditions arising from 
the use of leaded gasoline. If this has occurred, the 
relative insignificance of the contribution made by 
leaded gasoline to the total lead absorption of the 
experimental subjects is obvious. On the other 
hand, the technique employed in the foregoing ob- 
servation should be modified so as to control the 
factor of individual lead ingestion on the part of 
exposed persons, if the precise magnitude of the oc- 
cupational lead exposure is to be measured. 

Because the negative evidence obtained in this 
study of persons whose exposure to leaded gaso- 
line and its combustion products was magnified to 
a point well above that which is possible in the gen- 
eral population, there is no reason to fear the ex- 
istence of danger to the public health from the dis- 
tribution and use of leaded gasoline. 





* Kehoe, Robert A., Thamann, Frederick, and Cholak, Jacob. An ap- 
praisal of the Lead Hazards Associated with the Distribution and Use of 
Gasoline Containing Tetraethy] Lead. Part I. Journal of Industrial Hy- 
giene 16:100-128, (March) 1934. 
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Social Insurance Costs 25‘c of Pay 


N GERMANY, sickness insurance was intro- 

duced in 1883; old age pensions in 1889; unem- 
ployment insurance in 1927. In addition to cash 
benefits, sickness insurance provides for free 
medical treatment and appliances, maternity bene- 
fits, and funeral benefits. 

Employers, employees and the state share the 
burden of cost. In 1930, a year of fairly good 
business activity, the cost of social insurance was 
$1,539 million; the workers contributed $637.5 mil- 
lions; the employers and the state furnished the 
remainder. The income of the workers in the 
form of wages and salaries was about $10 billion. 

At present the contribution to sickness insur- 
ance is 5% of the weekly wage. Of this the work- 
er contributes two thirds, the employer one third. 
The contribution to unemployment insurance is 
6.5° of the weekly wage, one half contributed by 
the employee and one half by his employer. Con- 
tributions to old age pensions vary according to 
the weekly wage. A worker earning $15 a week 
pays 42 cents a week; his employer pays the same 
amount. In addition the worker pays a special 
tax of 38 cents a week for unemployment relief; 
a head tax of 60 cents a week; a winter relief work 
tax of 11 cents; a contribution to the official labor 
organization of 22 cents; and an income tax of 
10% if he earns more than $9.68 a week. If he is 
a bachelor he pays a bachelor’s tax of 3% of his 
weekly wage. About 25% of the worker’s weekly 
— is deducted before the pay envelope reaches 

im. 

The various weekly deductions made from the 
pay envelope of a single employee earning $15.68 
a week add up to $3.72, or a little more than 
24%. 





Effects of Fumes During the Moulding of 
Certain Types of Plastics 


By Epwarp W. KRANS, 
Industrial Hygienist 
Wilson, Conn. 


URING 1929 the effects of the fumes 
iB evolved during the process of moulding 
certain plastic or synthetic resin products 
were first brought to this writer’s attention. 
Immediately all possible sources of information 
were searched for any references to this problem, 
with very meager results. It was then deemed ad- 
visable to work thoroughly through the process of 
manufacturing the raw material, and on until the 
finished product was ready for market, in order 
to be fully acquainted with all angles of the case. 
Upon investigating the raw materials used to 
make these synthetic resins, it was found that the 
first combination employed was phenol (carbolic 
acid) and formaldehyde. Upon examining other 
bases, used later, it was discovered that they were 
composed of thiourea and formaldehyde, and also 
that many of the compounds now being employed 
utilize the amines or derivatives of ammonia in 
combination with formaldehyde. The largest per- 
centage of these materials were in combination 
with formaldehyde, and for this reason it was as- 
sumed that the ingredient which was causing the 
trouble in the process of hot-moulding of synthetic 
resins, was the formaldehyde because of its very 
frequent occurrence. 
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It was, therefore, necessary to determine 
whether free formaldehyde was present in the air 
when the moulding was being carried on. In the 
hot process of moulding (where the mould is sub- 
jected to pressure of from 1200 to 2000 pounds per 
square inch with a temperature from 150° to 300 
F. being maintained) at the location in question, 
free formaldehyde was found to be present in vary- 
ing amounts. 

It is well known among doctors and biologists 
and others in like professions that formaldehyde is 
used for hardening animal specimens. Quoting 
from an International Labor Office brochure (1), 
“By its coagulating action of the albuminoids it 
damages the red blood cells as well as the con- 
junctival tissues. Its necrotic action on these tis- 
sues is well known and easily produces scarring. 
Observations made on man and animals (Iwanoff, 
of the Institute of Hygiene of Wurzburg, under 
Prof. Lehman) show that if the proportion does 
not exceed 0.25 milligram per liter no lasting 
effects are noted after 34% hours. If the dose 
reaches 0.8 milligram per liter for four hours, the 
effect does not pass off until after some days, ow- 
ing to the damage done to the respiratory passages. 
Doses of 0.8 milligram for eight hours or two milli- 
grams for four hours irritate the lungs so as to pro- 
duce pulmonary hemorrhages, emphysema and 
pneumonic or suppurative lesions following on 
secondary bacterial infections. The pneumonia is 
so pronounced that generally the animals die of 
it... . Irritation of the lungs is to be regarded as 
the principal danger. 

“In addition to the irritation of the conjunctive 
mucous membranes of the pharynx, oesophagus, 
and stomach, with nausea and vomiting, dys- 
ponoea and a state of torpor with vertigo have 
been observed. Occasionally there has been anuria 
(following on renal irritation). Besides skin 
lesions, irritation of the conjunctive and mucous 
membranes of the respiratory tract is very com- 
mon... . Conjunctivitis and even bronchitis have 
been reported by Sachs among workmen manu- 
facturing artificial amber (which is a synthetic 
resin product).” 

It may be well at this point to describe one par- 
ticular case, chosen because it is typical. The 
patient under study was a white man, aged 29, who 
had been working for several years in the plastics 
division of a factory where a large variety of prod- 
ucts were being made, such as caps for shaving 
cream tubes, ash trays, cups, etc. 
which was a formaldehyde-base product, was 
placed in the moulds, which in turn were placed 
in large presses and subjected to heat and pressure. 
When the two-piece moulds were parted, a cloud 
of dense, acrid fumes passed off, which at times 
caused immediate irritation of the throat and at 
all times caused slight discomfort. At the time the 
writer first viewed the patient (1929) he had been 
working at this trade but a short time and had 
acquired a slight cough which after a matter of a 
few months developed into a typical bronchial 
cough. Later (1932) the patient was suddenly 
taken ill with what the attending physician di- 
agnosed as pneumonia. On the third day some of 
the sputum was flecked with blood. On the fourth 
day the attending doctor changed his diagnosis to 
pleurisy with effusion. With plenty of fresh air 
and rest, the patient after a lapse of about three 
months was pretty well recovered. Between 1929 
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and the time of the final illness in 1932, the cough- 
ing condition gradually became worse. 

Such changing of the diagnosis by the attending 
physician is not uncommon in_ occupational 
diseases, because in the diagnosis of a particular 
case, strong symptoms of one ailment may be 
present and the particular material causing the dis- 
ability might and often does change in course of 
time, and therefore the symptoms, may change so 
that another diagnosis may indicate another illness 
similar to the first but differing in the respect that 
the locality of irritation might shift to some other 
part of the body or the intensity of the ailment 
might increase or decrease, as the case might be. 

We may Safely put all of the foregoing facts to- 
gether and discuss the effects of the evolved fumes 
upon the workmen engaged in the operation of 
hot-moulding synthetic resin material having a 
formaldehyde base. Starting with the knowledge 
that formaldehyde hardens organic matter, it is 
safe to say that the continual inhalation of quanti- 
ties of formaldehyde would produce a hardening 
of the membranes of the respiratory system with 
the changes in the condition of the subject under 
observation, starting with a slight irritation of the 
respiratory system and then developing into a 
bronchial condition which would possibly change 
to pneumonia or tuberculosis or some other second- 
ary infection because of the lesions. It is safe to 
say that the inhaling of formaldehyde gas and 
synthetic resin dust on the strongly developed 
irritation of the bronchial tubes can form into 
secondary broncho-pneumonia, clotting with pleu- 
ritis with an infection coming in at this time to 
form an abscess. 

Therefore, the writer cannot too strongly recom- 
mend the use of the best possible method of venti- 
lation in working places where this work is being 
carried on, and would also recommend that work- 
men performing the process of hot-moulding syn- 
thetic resins and those workers whose work keeps 
them in the vicinity of the presses for long periods 
be given regular periodic medical examinations by 
a competent physician. The Ventilation should be 
of the type which would avoid carrying the fumes 
past the workman’s face. Very good results may 
be obtained with cross-draft ventilation such as is 
used on chromium plating vats. 

The foregoing discussion very obviously points 
to the fact that workmen inhaling the fumes 
evolved during the process of hot-moulding 
formaldehyde-base synthetic resins, will be af- 
fected in the same manner as those employed in a 
plant which is manufacturing or using large quant- 
ities of formaldehyde. 

[The writer wishes to express his appreciation to 
Dr. L. Carozzi, of the Industrial Health Service of 
The International Labor Office, at Geneva, Switz- 
erland, and to Dr. Eugene Lederer, of the Bayer 
Institute fur Arbeitsmedizin, at Munich, Germany, 
for their valuable assistance in compiling the 
bibliographical data. ] 
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Carbon Tetrachloride In Industry 


The Present Status and Plans for Further Necessary Studies 


by 


HENRY FIELD SMyTH, M.D., Dr. P.H. 
Prof. Industrial 
Medicine, University of Pennsylvania. 


HERE has been an 

increasing interest 

in the last few 
years in the chlorinated 
hydrocarbons as industrial solvents and cleaning 
agents. As their use has increased there is devel- 
oping an increasing interest among members of 
the medical profession in their possible toxic ef- 
fects on the users, and in the need for measures to 
protect the workers from their potential harm. 
This is only one phase of a generally rising inter- 
est in the possible toxic effects of many industrial 
materials, until recently regarded as harmless. 

The member of this group first coming into use, 
most widely used, and about which most of the 
discussion as to toxicity has centered, is carbon 
tetrachloride. It is not necessary for the pur- 
poses of this article to go into the history of its 
use, nor to discuss its various industrial applica- 
tions and therapeutic uses, and no attempt will 
be made to present a complete bibliography of 
the subject. 

With increasing frequency papers appear which 
state that there have been “numerous fatalities” 
from its use, or “frequent” poisonings from its 
employment as a solvent or dry cleaning agent, 
but a thorough search of the literature does not 
bear out these statements. In fact when we con- 
sider that the first fatality from its use was re- 
ported in England in 1909', and that the material 
has been used in increasing volume, and in in- 
creasingly varying processes since then, it is rath- 
er surprising that, if it is as dangerous to handle 
as many would have us believe, the author after 
a careful search of the literature could find only 
12 deaths from inhaling carbon tetrachloride va- 
pors, and 15 from administration by mouth, or 
mode not given. It is unfortunate that case re- 
ports involving poisonings from mixed solvents, 
as many of these do, so seldom give what is 
known about the composition of the mixture, 
mentioning only the one material the author be- 
lieves responsible. At least one authority~ believes 
that mixtures of carbon tetrachloride with other 
materials such as naphtha are more toxic than 
either of the materials alone. 

The latest available U. S. Census figures give 
the amounts of carbon tetrachloride manufac- 
tured for sale in this country for alternate years, 
as shown below: 


Asst. 


1923 . 11,745,972 pounds 
1925 16,059,956 pounds 
1927 . 17,026,466 pounds 
1929 . 32,712,749 pounds 
1931 34,095,802 pounds 


These figures substantiate the statement of in- 
creasing use. 

Table 1 lists all deaths from carbon tetrachlor- 
ide which could be found in the literature, some 
of these being reported in several papers. Of the 
27 deaths listed, 14 were following its internal 
administration as an anthelmintic*®. Of the other 
13 cases, only six occurred in the United States, 
five of them among industrial workers, one of 


these a floor polisher 
working in a semi-base- 
ment room using a large 
amount (12 one-quart 
cans) of floor wax dissolved in 48° carbon tetra- 
chloride', one a man using an open type dry clean- 
ing machine who was in an advanced stage of tu- 
berculosis’, one fumigating a grain elevator**, one 
dyeing and cleaning**, and one whose exposure 
was not given®. The sixth death was that of an 
infant of two and one-half years who died after 
having adhesive strips removed from a surgical 
head dressing’. Two deaths attributed to carbon 
tetrachloride occurred in men on a vessel of the 
U. S. Navy, whose clothes were sprinkled with 
carbon tetrachloride when fighting a fire in the 
ship’s hold*. In view of the demonstration of the 
presence of sulphur dioxide, carbon monoxide, 
hydrocyanic acid, and nitrous fumes” in toxic con- 
centration where common substances burn in ill 
ventilated spaces or in deep piles, reports of car- 
bon tetrachloride poisoning in extinguishing fires 
must be regarded with caution. 


Hygiene, School of 


Date Cases 
1909 


Occupation or exposure Reference 


1 Shampoo, status lymphaticus Veley 1 
1910.....1.....Lacquering inside of kettle. Koelsch secon 
1919......2..... Extinguishing fire in hold anon. ee 
1924.....2......Given by mouth............ ..Phelps and Hu 15 
1926.....5.....Given by mouth... Kehrer 3a 

Senso Fumigating grain elevator ..Lamenzo 28 
1927.....2.....Given by mouth .. Hernandez ; 3b 

..2.....Given by mouth ..... Wolff ~ 3d 
1928.....1......Dyeing and cleaning, N. Jersey... Lamenzo 33 
1929.....1..... Degreasing silk 3ricker 43 

....l.....Exposure not given McMahon & Weiss..6 
1930 1... Open dry cleaner, tuberculosis York . soc 
1931 1....Floor polisher, in basement Hayhurst + 

ieee Given by mouth Lamson . seceesO 

..2.....Given by mouth, children Lamson — . 

ee Infant, removing adhesive i 
1932......1..... Extinguishing electrical fire Fy) ee 
1933 1.....Cleaning cinema film ..Devoir ...... sidaleacalee 
Total 27 


Table 1. Fatal cases of acute poisoning 


Almost everyone who writes on the subject of 
this solvent refers to the danger of its use as a 
shampoo, based on one case reported in England, 
in 1909, of the sudden death of a young lady in a 
hair dressing parlor while receiving a “dry sham- 
poo” with carbon tetracholride'. Autopsy re- 
vealed “status lymphaticus.” This was the one 
misfortune in 30,000 such treatments, and it was 
probably due far more to the previous condition 
of the victim than to the toxicity of the agent. A 
recent note in the Journal of the American Medi- 
cal Association’’ reports that the shampoo fluid 
used contained only 4 or 5% of carbon tetrachlor- 
ide. Another note in the same journal!'! quotes a 
previous issue'~ to the effect that deaths due to 
the action of carbon tetrachloride as a dry sham- 
poo have been reported, but reference to the 
earlier issue fails to disclose any mention of an- 
other such death, and none is to be found in the 
literature from that date to October, 1933, when 
Moller'* reports three cases in Denmark. The 
New York Department of Labor reports! a re- 
cent case of aplastic anemia from use of a proprie- 
tary shampoo preparation containing carbon tet- 
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rachloride and 30° benzol, the latter capable of 
producing the anemia without the former. 

Table 2 lists about 96 cases of acute and sub- 
acute non-fatal poisonings from carbon tetra- 
chloride, the indefiniteness being due to two or 
three instances where several light cases were re- 
ported, without a number being specified. This is 
all the cases found in the literature. Of these 
cases, 18 *°°1°916 were probably from oral admin- 
istration for hookworm, one a woman who drank 
250ce. of cleaning fluid'’, and one a man who fin- 
ished off an alcohol jag with a carbon tetrachlor- 
ide cleaning fluid'S. The majority of the poison- 
ings were light with prompt recovery, though 
some were rather alarming at the time. Forty- 
five resulted from single exposures *'*!'° '*'" jn- 
cluding the 20 referred to above. Of the indus- 


Date Cases Occupation or exposure Reference 


None....1 Mixed solvents, Nether- 
lands sail tial iainicaiaiaeitia Internat. Labor . 19i 
1909......2..... Several light cases Lehmann 2la 
SER Entered reservoir, Germany.Internat. Labor 19i 
1916.....3...... Light cases Koelsch _...... 21b 
1920......1 Woman painting golf balls... anon. wee 
1923 1 Mastic cement, Germany Internat. Labor 19i 
1924.....2 Dosed by mouth Phelps & Hu 15 
4..Coating barrels, Germany Internat. Labor 19i 
1925 1 Inspecting extinguishers Hayhurst 4 
aK Probably anthelmintics 
(may duplicate others 
listed here) Straub 3e 
1926......1 Dosed by mouth Carmen l6a 
1927 1 Bursting extinguisher Dingley 19a 
1 Given by mouth Hernandez 3b 
1928 1 Given by mouth Mitra 16b 
1929.....2 Degreasing silks Boveri 21d 
ce ee ED ....Hausman & Kelly 19) 
1930 1 Dermatitis, cleaning 
IR eee Hayhurst 4 
3....Open type dry cleaning York 5 
5......Mixers, fume poisoning .Mauro 2le 
a Floor polisher, hot wax anon. 19b 
1......Woman drank 250 c.c........ _.Fuhner 17 
193)......7 Several floor cleaners Sartorius & Boedecker 2l1f 
1....Floor polisher Henngeler 19¢ 
] Chauffeur, cleaning with 
extinguisher fluid Hebert 19d 
a Given by mouth Blackie 16c 
aaa Cleaning windows Hayhurst 4 
.1.....Cleaning machine belt Hayhurst 4 
1 Using mixed solvents Hayhurst 4 
1 Alcoholic drank cleaning 
fluid Anon. 18 
1 Early dry cleaning machine Allison 2a 
1932 1 Exterminator, mixed 
solvents Hayhurst 4 
aan Dry cleaner, mixed solvents Hayhurst 4 
1 Fur cleaner Hayhurst 4 
..4.... Cleaning motor in pit Brallier 19e 
5... Spill from rusty cans Haigler 19f 
7 Degreasing felts . _.McGuire 20b 
2 Fumes Pagniez et al 46 
1... Fumes Richert & Couder 47 
2 Extinguishing fire in 
closed room ...... Mollarit abies 19g 
...1..... Cleaning scalp Flandin 22 
1933 8 Slight, repairing rubber Healy . Senne 20c 
Se @& @& && }}8 eee. Moller ; me 
2....Home dry cleaning Moller . 13 
1 Repairing tank Moller . ‘ 13 
1934......3.....Fire extinguishers .................. .. Wilcox 19h 


Note: Carrarra 4% and Leoncini & Prosperi ® refer to 
cases of poisoning in Italian workmen, but neither article 
is available to the author, so it is impossible to say if 
these are additional cases. 


Table 2. Non-fatal cases of acute and sub-acute poisoning 


trial exposures, 33 occurred in this country? ® 1!” 
’“° and 13 of these were in individuals using mix- 
ed solvents where no one solvent could be blamed 
definitely * 1% °°, Only seven have been reported 
in the dry cleaning industry in this country?* ® °° 
*S four of these being reported in trade journals 
and none in scientific articles. Three of these were 
from the same exposure as the fatal tubercular 
case previously referred to. One worker devel- 
oped a dermatitis while cleaning brass filings 
from a machine with carbon tetrachloride, one 
floor polisher is referred to in a note in this jour- 
nal'®», but this may have been the same one later 
reported as a fatality, one case used the solvent 
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for cleaning windows’, and one in cleaning a pow- 
er belt'. Four men were narcotized cleaning an 
electric motor in a 12-ft. deep pit '”’, and seven 
workers were affected degreasing felts in an open 
vat containing warm solvent with 30‘. carbon 
tetrachloride*’’. One of these later developed an 
acute nephritis but the others were not seriously 
harmed. Haigler reports five men on a naval ves- 
sel who were narcotized from a two or three quart 
spill of the material from leaky vessels in a closed 
compartment'”’, and two other men were over- 
come while extinguishing fire in a closed room". 
The remaining 19 or more industrial cases did not 
occur in this country '*''=', One case of derma- 
titis from cleaning the scalp was reported by 
Flandin=-. : 

A search for reports of chronic poisoning gave 
very meagre results. Seven cases in industry 
were all that could be found, six of them in this 
country. Koelsch*!” refers to one in 1916, Butch** 
reports a case of hepatic cirrhosis (with recovery, 
however) after six months’ exposure to vapors 
of a mixed solvent 60° carbon tetrachloride and 
40‘; gasoline, and in view of the known toxicity 
of gasoline the blame cannot all be placed on the 
former material. He states that other workers 
were transferred from the same small room after 
developing nausea, dizziness, and loss of appetite. 
Wirtschafter found four cases of toxic amblyo- 
pia“! in dry cleaners after one or more months’ 
exposure, and one dry cleaner states-’ that he 
quit work on his physician’s advice after two 
months of exposure. (Table 3). 

Date Cases 


Occupation or exposure Reference 


i= ae Cleaning fur coats—3 weeks Koelsch 21b 
1930.....1...... Dry cleaning—2 months Koleck 25 
1932.....1.....Cleaning telephones—6 months Butch 23 
1933......4 Dry cleaners, amblyopia produced Wirtschafter 24 


Table 3. Cases of chronic poisoning, all non-fatal 


Considering all the reported cases in these 
three groups, most of those not due to internal 
administration were from exposure to fumes in 
a close, poorly ventilated place, or to careless or 
ignorant use of the material in an improper man- 
ner, or to previous ill health or alcoholism. Ex- 
perimental work has demonstrated °° “* that alco- 
hol acts to increase susceptibility, and that cal- 
cium deficiency speeds up the toxie action of car- 
bon tetrachloride. Either a calcium poor diet, or 
a fat rich diet will increase the severity of carbon 
tetrachloride intoxication. 

While it is fully realized that a number of cases 
of mild.or temporary toxic action do not get into 
the scientific literature, yet it is felt that practi- 
cally all fatalities do so, and most if not all severe 
subacute and chronic poisoning cases, as the 
symptomatology and blood and urine findings, as 
well as the organ changes, present such a clear 
cut picture. 

There are numerous opinions of competent ob- 
servers on record as to the infrequent occurrence 
of severe carbon tetrachloride poisoning, and as 
to the safety of working with the material under 
reasonably controlled conditions. Hayhurst? says 
“very few acute cases occur (in Ohio)—usually 
due to some obviously uncalled for exposure.” In 
listing the chief poisons in the rubber industry 
in Ohio** he places carbon tetrachloride number 
12 in the list, with benzol second and benzine 
ninth. Alice Hamilton*® says of carbon tetra- 
chloride: “I have never found a case of very ser- 
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ious poisoning from this source.” An editorial in 
the Journal of the American Medical Associa- 
tion*’ says its use has aided to diminish the in- 
juries and deaths from burns that formerly re- 
sulted from household use of such inflammable 
cleaning fluids as naphtha and “with reasonable 
care most of these uses would be quite safe.” Al- 
derson says *!, it is “one of the most effective ex- 
ternal therapeutic agents in dermatology.” Bru- 
not, of the U. S. Public Health Service, who is one 
of the very few who have made animal studies of 
chronic exposure, says** “the health hazards for 
commercial establishments (i.e. those using car- 
bon tetrachloride) have been exaggerated,” and 
also “carbon tetrachloride properly used cannot 
be considered dangerous to health. It is probably 
the safest dry cleaning solvent in use, when all 
hazards are considered.” 

Opinions solicited from various state depart- 
ments of labor, and from insurance company offi- 
cials bring the following characteristic replies. 
Dr. Bricker, formerly of the Pennsylvania De- 
partment of Labor and Industry“ says that they 
have had no formal reports of carbon tetrachlor- 
ide injury, and refers to only one complaint, of 
nausea in girls using a pyroxylin solvent with 
90°; carbon tetrachloride and 50% toluol, with 
one pint of kerosene added to five gallons, which 
condition was relieved by proper exhaust ven- 
tilation. John Roach, New Jersey Department of 
Labor*!, says they have occasional claims for 
compensation for dermatitis and gastrointestinal 
upsets. Dr. Gray**, Connecticut Department of 
Health, in a discussion of a paper by Dr. Brick- 
er*’ refers only to danger from small open type 
dry cleaning machines, and finds no reports of 
poisoning in his state for the past few years*®. 
Dr. Hayhurst* “* says that in Ohio there was no 
report of carbon tetrachloride poisoning from 
May, 1912, to July, 1925, and lists eight cases re- 
ported since, which have been included in the 
tables. Dr. McConnell, Metropolitan Life Insur- 
ance Company, says** “there are no fatal cases 
reported in New York City,” and “no statistical 
material indicates the prevalence of deaths from 
carbon tetrachloride.” Dr. Lamenzo, Hartford 
Accident and Indemnity Company”, lists 60 cases 
of poisoning blamed on carbon tetrachloride, all 
of which are included in the present paper. Mr. 
Whiting, Liberty Mutual Insurance Company 
say*® that they have notes on only one group of 
cases, in cleaning felt sheeting, mostly temporary 
disability, with one case of nephritis (probably 
the case reported by McGuire*’’). The Fire Un- 
Underwriters Laboratory says*®: “Thousands of 
tests in extinguishing fires with carbon tetra- 
chloride showed no apparent injury to health, 
only occasional lacrymation and subnormal feel- 
ings lasting several days.” Dr. A. R. Smith, New 
York Department of Labor, says‘! “Carbon tetra- 
chloride, well controlled, is a useful slave—but it 
cannot be used without precaution. There is no 
reason why these bad effects should occur, how- 
ever, with the exercise of intelligent caution.” 

We think we have given sufficient evidence of 
the lack of information as to serious harm in in- 
dustry from acute or subacute exposures, or chro- 
nic exposures either. There is no knowledge 
available as to the threshold of safety for contin- 
ued daily exposure, or as to the vapor concentra- 
tions usually met with in industrial operations. 
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Postmortem pathological studies and animal 
experimentation combined with clinical observa- 
tions have shown clearly that carbon tetrachlor- 
ide poisonings usually produce a clear cut clini- 
cal picture, definite changes in the blood and ur- 
ine chemistry, and in organ pathology, so that 
there is little if any difficulty in recognizing the 
condition of acute or subacute poisoning in life, 
or of postmortem determination of the role of car- 
bon tetrachloride in the cause of death. 

However, observations on cases of chronic poi- 
soning are few and we do not know what sympto- 
matology or pathology, if any, may be produced 
by long continued exposures to vapor concentra- 
tions around what is supposed to be the threshold 
of safety for such exposures. Lehman*® gives 
1600 p.p.m. as producing symptoms in several 
hours. McCord*? gives under 500 p.p.m. as the 
threshold of safety; Brunot** as probably around 
200 p.p.m.; and Davis** 100 p.p.m.. None of these 
are apparently based on sufficient evidence to be 
conclusive. Here there is room for considerable 
further investigation. Animal exposures to pre- 
sumably threshold concentrations have not been 
carried out for sufficient time intervals, nor on a 
sufficient variety of animals to give even approx- 
imate answers to these questions. Such exposures 
should be continued over periods of from 10 to 12 
months, on several animal species. The author is 
preparing to conduct such tests on rats, guinea- 
pigs, and Rhesus monkeys, omitting rabbits as 
used by McCord, since Lehman*® says that they 
bear certain chlorinated hydrocarbons poorly. 

After these experiments have given an indica- 
tion of the probable safe threshold concentra- 
tion, there should follow determinations of the 
concentrations met in industry, together with 
physical, blood, blood chemistry, and urine exam- 
inations on a large group of workers exposed to 
concentrations both above and below this appar- 
ent threshold. Finally the threshold value may 
be more definitely determined by carefully con- 
trolled exposures of normal human subjects, on 
normal adequate diets. This should be reason- 
ably safe, as clinical and animal experimental 
work indicate that normal individuals on ade- 
quate diets are never fatally or permanently in- 
jured by other than extreme exposures. Definite 
blood and urine changes appear before organ 
pathology, and lightly or moderately damaged or- 
gans, liver, and kidneys, recover and return to 
normal rapidly after exposure ceases. 

Such a series of tests is started under the direc- 
tion of the author, and should go far towards com- 
pleting the picture of carbon tetrachloride toxi- 
cology and should give clear indications of the 
desirable conditions for continued use of this, in 
many ways, excellent and desirable industrial 
solvent. It must be realized, however, that with 
carbon tetrachloride as with most physiologically 
active materials, personal susceptibility varies 
greatly and no matter what concentration or dose 
is shown to be safe for the average worker or pa- 
tient, occasional accidents may happen due to ex- 
treme susceptibility, either natural, or acquired 
from some grave dietary deficiency or excess. 

While the physiological properties of carbon 
tetrachloride are recognized, yet they are not 
definitely delimited as they should be to set at 
rest the uncertainties and uneasiness connected 
with the use of this non-flammable solvent, whose 
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introduction certainly has saved many lives from 
fire hazard, both in industry and in the home. Be- 
cause of the discussion and uncertainty as to the 
extent of the carbon tetrachloride hazard, the 
producers of this material have signed an agree- 
ment with the U. S. Public Health Service calling 
for a warning label to be attached to all packages 
containing over 15 ounces leaving their plants. 
This step has been taken by the manufacturers 
voluntarily so as to minimize any possible haz- 
ards in connection with the use of the material, 
even though the evidence now available does not 
point to a degree of toxicity for carbon tetra- 
chloride any greater than that of many common- 
ly used materials. 
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Industry’s “Sacred Bull” 
By THURMAN H. LAUTENSCHLAGER, M.D., LL.B. 


NDUSTRY is one of the most fascinating topics 
of the time. It is conspicuous by its presence, 
and by its absence. It is that great branch of 

human activity in which we are all so much con- 
cerned for the well being of others and ourselves. 
It is a means by which we earn and live. The word 
has taken great place in all economic discussion. 
And much stress has been laid upon our captains 
of industry, who think, plan and institute our in- 
dustrial programs. 

Although edicts are not officially known to this 
country, it is a fact that industry considers some 
topics as sacred pronouncement. A very marked ex- 
ample is the topic of “lost-time” and “no-lost- 
time” accidents. 

Lost-time accidents in industry, as I pointed out 
in my treatise on ‘““Workmen’s Compensation,” pub- 
lished serially in Industrial Medicine depend upon 
the length of the waiting period of time, when 
compensation to the injured begins to run. Thus 
accidents, as to time of disability, may be divided 
into three classes: first, the accidents which do 
not necessitate the injured being removed from 
his employment, or permit him to be removed 
for a period of time within the waiting period; 
second, those cases which are required to be tak- 
en from the job for a period of time beyond the 
waiting period; and third, those cases resulting 
in death — instantaneous or subsequent to the 
injury. 

For purposes of statistical information cases are 
collected and tabulated. Figures are compiled, for 
example, within the class of lost-time accidents. If 
the figures recorded are made up from all jurisdic- 
tions, we find that in some instances a lost-time ac- 
cident will be recorded—depending upon the wait- 
ing period. 

In other words, a case losing seven days’ time 
may be credited with any number of days lost 
time up to seven days or more. 

But in another instance, if the waiting period is 
seven days the case would not be credited in the 
lost-time case figures. 

These facts very often open the door of arbitrary 
discretion in that the industry, or more specifically 
the employer, becomes the determining factor as 
to whether or not the case is to be classed as a lost- 
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time accident. This situation arises for the follow- 
ing reasons: 

Industry operates, as a rule, with two separate 
divisions in interest. The first is the safety depart- 
ment in charge of the safety supervisor, and the 
second is the medical department. Although unfor- 
tunate, it is true, that the safety department is con- 
sidered closer to the executive personnel than the 
medical department. Thus, as a rule, the medical 
department operates at the beck and call of the 
safety supervisor. The contrary should be the pro- 
per arrangement; the safety department should be 
under the medical director. 

This situation has been brought about for the 
reason that the medical department, in too many 
instances, has not been taken sufficiently into the 
confidence of the employer. The medical depart- 
ment has been expected to function within the limi- 
tations of medical care, and for the most part has 
been forced to these limitations. The reason may be 
found, no doubt, in that element of the human equa- 
tion wherein the layman enjoys a superiority over 
a professional status. Therefore the safety depart- 
ment dictates the policy as to the classification of 
lost-time accidents. 

Let us look into the background and see why this 
should be so. The purpose of the safety depart- 
ment is to survey causative factors of accidents and 
make recommendations for safety improvements 
with the view of curtailing accidents. This depart- 
ment naturally seeks to reflect credit upon itself in 
this respect. There can be no just criticism of the 
purpose, but if the credit is reflected only in figures 
which the department itself creates, we are not 
getting the facts of the question. 

This assertion may be best illustrated in a con- 
crete example. 

An employee presents himself to the medical de- 
partment after a sustained injury. Assume that the 
disability involves a foot. The judgment of the 
medical department would require that this em- 
plovee be kept off of his feet. Primarily such pro- 
cedure would constitute loss of time to the disabled 
emplovee. 

At this point the safety department steps into the 
picture and arranges other employment for this 
employee so that he may do wo.k which does not 
require him to remain on his feet. As a result the 
employee remains on the payroll without being 
credited with any lost time. 

But it so happens that another employer who is 
unable to provide an alternative place of employ- 
ment, confronted with the same disability, requires 
the emplovee so disabled to remain off duty. 

In the first instance we have no lost time reflect- 
ed in the records; but in the second instance we 
may have as much as two or three weeks credited 
to lost time. 

So we find that a given disability may or may 
not be a lost-time accident depending upon the de- 
termining factor of the safety department. This 
situation would make no particular difference if it 
were not for the fact that the safety department in 
one instance is credited with something that it did 
not accomplish. In other words, there is no differ- 
ence in the cases from a medical point of view— 
both require the same amount of medical care and 
attention—but we are led to believe that one case 
is severe because there could be no placement, and 
in the other case that the disability amounted to 
practically nothing. 
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Thus a false construction is placed upon the fig- 
ures which are reflected in lost-time accidents, and 
in one case the safety department walks off with 
the laurels while in the other case there is only 
criticism. 

It is, of course, true that the readjusted employee 
has lost no time and that the employee who has not 
been placed in readjustment has lost time, but from 
a medical view there is no difference in the cases in 
so far as disability is concerned. 

If the medical department were in authority, and 
the loss of time were recorded according to the dis- 
ability, a greater tendency to proper statistics on 
lost time would be found. Asa result of such pro- 
cedure the safety department would be put in its 
proper place, all accidents would be properly re- 
ported, and figures would be more likely to reflect 
honesty than dishonesty. Also, if the safety depart- 
ment were definitely placed subordinate to the me- 
dical department, a great deal of safety work could 
be done by proper psychological analysis and place- 
ment; many intimate facts may be learned through 
the medical department that are never revealed in 
the personnel department. 

These suggestions may not meet with the appro- 
val of many personnel and safety supervisors, but 
we must meet the facts as they are and govern 
ourselves accordingly if we hope to make for 
progress in the proper record and tabulation of 
lost-time accidents. 

It should be understood that I am not criticising 
the return to work of an injured employee, for it 
is essential that this be done. But this return must 
be consistent with the injury sustained, and be 
done under the proper recommendation of the me- 
dical department. Often in organizations where, 
at the prodding of the safety supervisor, the medi- 
cal department also wishes to share in the reduc- 
tion of lost time, better judgment is subordinated 
to the desire to make a showing. 

The point is that the medical department is much 
better qualified to make the proper determination, 
and should remain familiar with the cases under 
attention. Figures would then emanate from the 
medical department and not from the safety de- 
partment. 

With this arrangement the safety department 
would see itself as it is, instead of arranging fig- 
ures to look satisfying. The cloth of sanctity would 
be removed before it could be donned. “Industry’s 
Sacred Bull” would bellow more nearly the truth. 
And safety would then more fully perform its func- 
tion of preventing accidents, instead of minimizing 
them under the false light of a “no-lost-time” rec- 
ord. 


The Detection of Simulated Pain and 


Tenderness 
By Juutus A. Osuiac, M.D. 


AIN is one of the most frequent of all simu- 

lated symptoms. False tenderness, so often 

associated with it, is so closely allied that 
the detection of both, largely as they occur in the 
average liability examination, will be considered 
together. 

It is as important to be able to detect the ma- 
lingerer in the straight medical case as it is in the 
medicolegal case, but it is rarely so difficult. In 
the former one has the advantages of repeated 
observations, the cooperation of the family, the 
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benefits of hospitalization, whereas in the latter 
oftimes, one examination must suffice. This is 
as a rule conducted in the presence of a lawyer, 
with much of the necessary information withheld 
and in a limited space of time. Yet with a proper 
understanding of the relationship of pain to the 
organism as a whole and an appreciation of the 
characteristics and possibilities of variance of 
pain based on organic pathology, one may with 
reasonable certainty discriminate between true 
and fabricated suffering in a fair majority of cases. 

The examiner must approach the claimant with 
the realization that here, as in all forms of clini- 
cal study, he may meet with any one of four types 
of person. The first is the sincere patient who 
represents his complaints without equivocation. 
The other three are, according to Punton', the 
patient who involuntarily feigns disease, the exag- 
gerator, and the person who essays a distinctly 
planned deceit. 


The Characteristics of Pain 


COMPLETE discussion of the characteristics 

of pain and the method of production of this 
sensation is beyond the scope of this paper. Cer- 
tain objective phenomena, however, must con- 
stantly be borne in mind. Of these, the most im- 
portant, perhaps, is the general symptomatology 
of pain. 

(A) Facial expression and vasomotor signs: 
The facial expression is often indicative of the 
presence of pain and at times characteristic of 
location and type. The classical example is, of 
course, the Hippocratic facies. The facial picture 
of both acute and chronic pain is well known. 
Frontal headache may often be surmised by the 
half shut eyes, the furrowed brow and the straight 
line of the lips. In children headache is accom- 
panied by a contraction of the brow, pain in the 
chest by a sharpness of the nostrils,’ pain in the 
abdomen by a drawing in of the upper lip.* Facial 
changes are, however, easily simulated by those 
skilled in changing their features to express emo- 
tiont. With acute pain there may be pallor or 
flushing, syncope, sweating, secretion of tears not 
due to weeping, muscular tremor, etc.” 

(B) Appearace: The attempt to protect and 
relax damaged tissues produces certain character- 
istic attitudes. In very severe pain, as a rule, 
there is a complete cessation of muscular move- 
ment. Local pain of lesser intensity causes changes 


of gait, of the manner of holding the trunk or. 


head, or of the positions of the arm, depending on 
the location and type of the lesion. Examples of 
this are seen in such everyday conditions as an 
aching corn on the toe or a boil on the back of the 
neck. The one exception to this tendency to im- 
mobilize an injured part is found in colic of any 
variety’ in which the patient as a rule squirms, 
wriggles, and twists, constantly seeking a new 
position. Persistent pain of long duration invari- 
ably leaves its mark on the general nutrition of 
the patient. 

(C) Blood pressure and pulse rate: As a gen- 
eral rule the blood pressure is elevated from 8 to 
10 mm. during an attack of pain.’ The exceptions 
are found in patients with hysteria and with spinal 
cord disease in which there may be no rise, with 


certain vascular affections in which there may be 


a definite fall, as in recent coronary thrombosis, 
or in shock, with such pains as the gastric crises 
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of tabes and in lead colic in which there may be a 
rise of 50 to 90 mm. It must also be recalled that 
paroxysmal attacks of increased arterial tension 
may be associated with pain. The pulse and res- 
piration rates in the uncomplicated case rise with 
the blood pressure. 

(D) Dilatation of the pupil: Dilatation of the 
pupil is produced reflexly as an accompaniment to 
pain anywhere in the body. Yet it must be kept 
in mind that fear or terror will produce the dila- 
tation and that there is even an ideo-motor mydri- 
asis which may be observed when vividly imagin- 
ing darkness.* Similarly pressure on healthy parts 
as the abdomen,’ or stroking or pinching the skin 
of the neck will produce dilatation of the pupil. 

(E) Local Condition: Local examination is of 
extreme importance. The presence of a lesion 
usually associated with pain is good evidence that 
the patient is suffering pain. The type, location, 
character, method of relief, and association with 
other symptoms, should be determined by care- 
ful questioning. In the person actually experi- 
encing pain of organic origin the answers are as a 
rule straightforward and definite. Local examina- 
tion resolves itself into the search for pathology, 
and in its absence, the attempt by tests detailed 
below to prove malingering. 


A Method of Examination 


O ONE specific test will invariably demon- 

strate the falsity or veracity of a claimant’s 
assertion as to the presence of pain. Examination 
must be methodical and as complete as possible 
under the usually limited circumstances. 

(A) Early observation: Examination of the pa- 
tient must begin at the very first moment you set 
eyes upon him. As a rule, he is most natural at 
this time for he has had little opportunity, if he 
be a malingerer, to suddenly recall to his face an 
expression of pain or to change a normal gait to 
a limp. Besides observing facial expression and 
gait, the tone of his voice, his gestures, his posture, 
the content of his early conversation and, perhaps, 
his reaction to a pleasantry spoken on introduc- 
tion should be mentally noted. 

(B) History: Following the usual routine of 
examination a detailed history should next be 
taken. It is important to watch for vagueness, for 
this is almost always present and often marked in 
the case of the malingerer. The history of the 
pain does not essentially differ from its study in 
the usual medical or surgical case. The character 
of the pain—dull, stabbing, burning, etc., its loca- 
tion and radiation, its association with the func- 
tions of the body and with other symptoms, the 
time of occurrence and methods of relief are of 
great assistance in determining whether or not 
the pain is a part of any specific clinical syndrome. 

(C) Physical examination: Both a general and 
a local examination are necessary to rule out or- 
ganic pathology. The local examination must be 
conducted twice. At first in order to satisfy your- 
self that there is no local lesion and to definitely 
mark out the exact limits of any allegedly tender 
area; later to check these markings and to apply 
other tests. In the malingerer one rarely hears 
complaints of pain without associated tenderness." 
The next step is a thorough general physical ex- 
amination, and following this one should again re- 
vert to the local condition and a more detailed 
examination be conducted. 





; 





Page 18 


If tenderness was previously present the eyes of 
the claimant should be turned away from the skin 
markings or covered, and one should again deter- 
mine the limitations of the area of tenderness. 
Not infrequently marked discrepancy is discov- 
ered in this manner. 

When this is completed the examining hand 
should not be removed from the allegedly tender 
area but the pressure exerted by the fingers should 
be so slight that the claimant makes no attempt 
to change his facial expression, to cry out, or even 
to complain. The other hand should now be used 
to manipulate distant parts and at the same time 
the patient’s attention should be called to this act. 
When his mind is fully preoccupied with this sec- 
ondary examination the pressure of the fingers 
over the site of alleged tenderness should be grad- 

ually increased until it surpasses the amount pre- 
viously needed to cause violent complaint. This 
often passes unnoticed and is good presumptive 
evidence that the claimant is malingering, but in 
minor degrees of hyperaesthesia too much relia- 
bility should not be placed upon it. 

In the malingerer there is often an interval be- 
tween the stimulus and the objective signs of 
tenderness, especially if the claimant be slow- 
witted. The interval is used to decide whether or 
not the location and amount of pressure is suffi- 
cient to warrant complaining. It should be care- 
fully watched for, as it often furnishes a first clue 
to fabricated suffering. 

The alleged presence of tenderness also allows 
the use of the bodily signs of pain, and dilatation 
of the pupil, vasomotor and secretory signs and 
the general appearance should be closely ob- 
served. With the Fleischer stethoscope the blood 
pressure may be used as a guide to the amount of 
tenderness present, but as in all blood pressure 
determinations a basal limit must be obtained and 
the effect of emotion studied before changes with 
tenderness can be relied upon. 

Before leaving the subject of tenderness one 
further test should be described. It is of use 
largely over the chest but may also be helpful as 
low down as the lumbar region posteriorly and 
the epigastrium anteriorly. Sir John Collie’ de- 
scribes it as a stethoscope test. The chest is care- 
fully examined with the stethoscope, the origin 
of the examination being a point distant from the 
site of the alleged tenderness. The pressure of 
the stethoscope against the chest in each area ex- 
amined should be as great as, or slightly greater 
than, the amount which previously caused an ob- 
jectively observed reaction of pain. As in the 
usual examination the patient should be instructed 
to breathe deeply through his mouth. The chest 
piece is step by step moved over to the allegedly 
tender area. lf the claimant be a malingerer he 
often feels too secure in the knowledge that the 
local examination has been completed and is too 
engrossed in his breathing to realize that signs of 
tenderness are being sought over an area on which 
pressure had previously caused wincing. The use 
of finer methods of testing sensibility—electricty, 
algometers, etc., are of value in only a limited 
number of cases. 

It is most important, next, to observe the effect 
of movements of the body on the reproduction of 
pain. If it be alleged that any movement of the 
back is extremely painful the object of the test is 
to induce the malingerer to bend over. This may 
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be accomplished by dropping something before 
him while he is answering a distracting question 
or by opening the door to the examining room 
while his trousers lie about his ankles. The em- 
barrassment of the claimant may cost the examin- 
er an occasional apology but it often discloses a 
malingerer when other tests have failed or are 
doubtful at best. 


Conclusion 


HERE is no one infallible test which will dif- 

ferentiate the malingerer from the person suf- 
fering actual pain. If no organic pathology of the 
type associated with pain be discovered, and gen- 
eral clinical examination fails to disclose any of 
the bodily changes usually associated with pain, 
the claimant may possibly be a malingerer. If in 
addition, investigation of complaints of associated 
tenderness (an event of frequent occurrence), 
shows the latter to be variously localized, con- 
stant only with the claimant’s attention, and with- 
out the general signs of pain which are normally 
exhibited when pressure is made over a tender 
area, or if there be a gross incompatibility be- 
tween the complaints and observed function, we 
may say that in all probability the claimant is a 
malingerer. Every case must be handled indi- 
vidually, and in far from all cases can one be ab- 
solutely certain after one examination that the 
claimant’s complaints are factitious. 
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Problems in Measuring Men 


By Doncaster G. Hum», Ph.D. 
Consulting Psychologist 


N EXECUTIVE charged with the responsi- 
A bility of selecting employees and assigning 
work realizes the need for a reliable method 
of judging individual qualifications. Any large 
organization undoubtedly contains men who, if 
brought to light, could do much more important 
and difficult work than has been assigned to them, 
and other men, perhaps occupying key positions, 
whose presence is a constant reminder of mistakes 
in selection. 

Too often men are permitted to undertake ex- 
tensive training before their unfitness for the work 
in prospect is demonstrated. The general agent of 
an important insurance agency—a man whose suc- 
cess as an executive has received special recogni- 
tion—has said that not more than one out of 10 men 
who have received training in his agency have suc- 
ceeded as insurance salesmen. 
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Such conditions represent a tremendous waste 
—waste to the organization in training time, in 
managerial time, in lowered production; waste to 
the individual in lost effort, in disappoinment and 
failure, or in the neglect of talents he may possess. 

It need hardly be said that the uncontrolled in- 
terview affords no solution to the problem. It has 
been demonstrated many times, both by general 
experience and by experiment, that even those 
who pride themselves on being “good judges of hu- 
man nature” are mistaken about as often as they 
are right. 

Attempts have been made to assist the judgment 
by providing “rating scales” by which an estimate 
could be made of the individual’s possession of cer- 
tain designated qualifications. 

While such devices are undoubtedly better than 
the informal interview and may give good results 
in the hands of men who have been trained thor- 
oughly in their use, it has been found that they 
could not be relied upon when used by foremen 
and other supervising employees. It seems that, 
whether the scales used are standardized, pub- 
lished scales or scales devised for particular sit- 
uations, the average foreman or manager cannot 
be expected to use them in such a way as to distin- 
guish between objective observation and opinions 
unsupported by fact. The failure to make such dis- 
tinction may arise from a real inability to form a 
judgment uncolored by emotional reaction or pre- 
judice, or it may result from carelessness in filling 
out the scale. In either case, the scale gives unre- 
liable results, so that two different foremen will 
give widely varying reports on the same employee, 
or the same foreman will give widely varying re- 
ports on an employee at different times. 

A corporation of moderate size, in an effort to 
find a solution to this problem, has organized a 
very complete program of examination of em- 
ployees, in the development of which the writer 
has participated. 

In this program, two policies were definitely for- 
mulated. The one was to derive all conclusions 
from objective evidence, that is, evidence which is 
subject to proof, usually of some measurable sort. 
Inasmuch as research in industrial and other fields 
of psychology has furnished several accurate meas- 
ures, these were incorporated in the program; but 
these alone did not constitute the whole of the pro- 
gram. All methods of securing objective informa- 
tion throwing light upon our problems were em- 
ployed. 

The second policy was to understand the em- 
ployee as a complete individual; not limiting our 
study to one or two or three traits or aspects of his 
behavior, but rather securing an estimate of all his 
traits and of the personality comprised in their 
combination. This policy implied the study of the 
employee in relation to his job from the standpoint 
of his physical health, his intelligence, his aptitude 
or training for the particular kind of work in- 
volved, and his temperamental qualifications. 

Little need be said about the necessity of physi- 
cal fitness for employment. It is obvious that a man 
in ill health is less efficient, other things being 
equal, than a man in good health. Good health, 
however, equally obviously is not the only quali- 
fication for success. While examination of the 
health records of the company accounted for many 
cases of inefficient employees, many other cases 
were left unaccounted for. 
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A study of the relation of the employee’s intel- 
ligence to his job brought to light the interesting 
finding that there is an optimum range of intelli- 
gence for each job. Workmen who are too bright 
for their jobs are quite as likely to be inefficient as 
workmen who are too dull. For example, success- 
ful meter repairmen were found to have what is 
known as borderline intelligence, with intelligence 
quotients ranging from 70 to 80. Men who are dull- 
er than this are usually unable to do the required 
work because they lack the necessary comprehen- 
sion, while men who are brighter fail at it, prob- 
ably because they are dissatisfied with its monot- 
ony and allow their dissatisfaction to interfere 
with their efficiency. 

Particular skills, including both aptitude and 
skill acquired by training or experience, were test- 
ed by means of standardized tests for each kind of 
work, as far as such tests were available. These 
included tests of stenographic and typing skill, fil- 
ing ability, mechanical skill and aptitude, social in- 
telligence, ete. 

Skill was found to be an important factor in ef- 
ficiency—so important, in fact, that an especially 
high degree of skill compensates for some lack of 
intelligence. There are limits to the _ possible 
amount of such compensation, however, for even a 
high degree of skill will not suffice if the intelli- 
gence is too far below the optimum intelligence for 
the work in question. 

When physical condition, intelligence, and skill 
have all been accounted for, there still remains 
some factor of efficiency which has not been ex- 
plained. It is not unusual to find an individual who 
is well qualified for his job so far as physical con- 
dition, intelligence, and skill are concerned, but 
who is nevertheless a failure. His foreman will say 
something like this, “He is bright enough, works 
hard enough, and knows his work, but he can’t get 
along.” 

Individual case studies of a number of instances 
of this sort revealed that the difficulty was usually 
caused by some temperamental handicap. The em- 
ployee might be too selfish and disregardful of the 
rights of others, or too emotional and excitable, or 
seclusive, or conceited, or suspicious, or unduly 
sensitive, or in some other way handicapped by his 
temperamental tendencies. 

In an effort to find a way of including measure- 
ment of temperamental make-up in our routine 
procedure, we tried many tests of such traits, but 


_ found none to meet our need. We wished to find a 


way, less time-consuming than individual case 
studies, of measuring the components of tempera- 
mental make-up or personality which are describ- 
ed by Rosanoff in his “Theory of Personality.” We 
have finally found it necessary to construct such 
a test ourselves, and are now engaged in its stan- 
dardization. 

Our experience has indicated that an employee’s 
temperamental make-up is an important factor in 
his suitability for different sorts of work. The sit- 
uation here resembles that found in the considera- 
tion of intelligence. In the case of intelligence, we 
found that a person whose intellectual equipment 
totally unfitted him for some particular work 
would nevertheless be ideally fitted in that respect 
for some other work. So with temperament, an em- 
ployee may be a complete misfit in the position to 
which he has been assigned and yet may be a valu- 
able employee in some other position. 
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For instance, a man with a temperament includ- 
ing a marked degree of schizoid tendency (that is 
to say, tendency toward shyness, reserve, inability 
to get along well with others, vivid imagination, 
etc.) had been placed in charge of a drafting de- 
partment. He was reported to the personnel depart- 
ment as unsatisfactory. When investigation reveal- 
ed the cause of his failure in his temperamental 
make-up, it was found possible to utilize his excel- 
lent ability as a draftsman in a position not requir- 
ing cooperation with others, rather than to dis- 
charge him. 

Rosanof?f’s “Theory of Personality” describes five 
tvpes of temperamental make-up which may be 
observed. They are called normal, which includes 
traits giving self-control and power to inhibit other 
tendencies; hysteroid, which includes selfishness, 
lack of compunction, and low ethical sense; cycloid, 
which includes emotionality, sociability, adapt- 
ability, tendency to periods of activity alternating 
with periods of aversion to activity, etc.; schizoid, 
which includes tendency towards shyness, reserve, 
inability to get along well with others, vivid imag- 
ination, and sometimes tendency toward conceit 
and suspicion; and epileptoid, which includes tena- 
city of purpose, meticulous attention to detail, ten- 
dency toward mysticism, ete. 

No attempt can be made here to describe these 
temperamental types in detail, nor to explain the 
reasons for classifying some apparently unrelated 
tendencies together. 

In general, it may be said that while these repre- 
sent certain well-defined types, a particular indi- 
vidual may possess traits from several of the above 
groups, and such mixed temperaments are prob- 
ably more common than pure types. 

While the possession of “normal” temperamental 
traits to a degree sufficient to secure control of oth- 
er tendencies is indispensable to adjustment, the 
presence of other types of traits is also important; 
and different combinations of traits fit their posses- 
sors for differing sorts of employment. 

We have found it necessary, in order to solve the 
problems of selecting employees, assigning work, 
and readjusting difficulties which arise, to evalu- 
ate an employee from all of these points of view, 
that is tosay, we must know his physical condition, 
his degree of intelligence, his particular skills, and 
we must have such an understanding of his tem- 
peramental make-up as will enable us not only to 
classify him according to his predominant charac- 
teristics but also to recognize the underlying traits 
which have an influence on his reactions. 

In making the program effective in the organiza- 
tion, two general policies have been adopted. The 
first is to avoid disturbing the momentum of pro- 
duction by too many changes in one group at any 
one time. A group tends to develop teamwork, no 
matter how inefficient some of its members. It is 
better to make changes slowly, so as not to impair 
teamwork, than to attempt revolutionary change 
with the accompanying handicap of getting the or- 
ganization into motion from a standstill. 

The other policy is to make sure that the per- 
sonnel department has the cooperation of the head 
of any department before recommendations are 
made concerning the work of that department. 
This policy has largely prevented conflicts of au- 
thority, as the personnel department makes its 
recommendations at the request of such depart- 
ment heads and is, therefore, not in the position of 
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interfering with their work. It has even some- 
times happened that there have been available 
large funds of information relative to needed 
changes in districts which have been held in re- 
serve until the district manager has asked for help. 
The response to such a request is much more wel- 
come than the same recommendations would be if 
offered unasked. 

The results of our program have been measured 
and found of value. In one district, in which a 
complete survey was made about a year ago and 
recommendations based upon it carried out, opera- 
tion costs have dropped 18‘; with no appreciable 
loss in efficiency. In another, in which efficiency 
had dropped far below the usual company stan- 
dards, efficiency was restored with no increase in 
operating costs. In none of the districts have oper- 
ating costs been raised; while in several they have 
been lowered. Turnover in new employees has de- 
creased. While formerly a large part of the time of 
the personnel department was engaged in the con- 
sideration of needs for transfer of misplaced em- 
ployees, now this has become a secondary function 
of the department, requiring a greatly reduced 
amount of time. 

Measurement of men is as important as measure- 
ment of materials; and measurement of men can 
no more be made by guess and opinion than can the 
measurement of steam pressure or of the flow of 
electricity. The problem of personnel management 
is the problem of interpreting the complex factors 
of human success in terms of definite standards. 


Industrial IlIness 


HE U. S. Public Health Service has for 

years made the incidence of industrial ill- 
ness a subject of critical study. The _inci- 
dence of industrial illness during 1933 as com- 
pared by Brundage* with that of earlier years 
provides some very interesting material. 

The group under consideration is composed of 
male employees of 38 industrial firms, most of 
which are located in the North Central, North At- 
lantic and New England States; but a number of 
employes of these companies are scattered in al- 
most all parts of the country. The records on 
which the present report is based are those of 
sick-benefit organizations maintained either by 
the company, or by its employees, or coopera- 
tively by both. 

It is possible that the sickness rates might be 
higher if unemployed persons were included, but 
this consideration does not invalidate the year- 
to-year comparisons of sickness frequency among 
men working on a full time or part time basis. 
To some extent the decrease may be due to se- 
lection; i. e.. workmen on the payrolls now may 
be somewhat healthier as a group than those em- 
ployed in 1928 and 1929, when the demand for 
labor was greater. Selection, however, does not 
appear to be the all-important factor in the de- 
creasing incidence of illness in our sample of the 
industrial population on account of the fact that 
the rates for certain important diseases which 
will be mentioned later were as high in 1932 and 
1933 as in 1928 and 1929. 

The rates for bronchitis and for diseases of the 
pharynx and tonsils in 1933 fell to about 63% 





* Brundage, Dean K. Incidence of Illness among Male Industrial Em- 
plovees in 1933 as Compared with Earlier Years. U. 8S. Public Health 
Reports 49:615-619, May 25, 1934. 
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of the average for the five preceding years. So 
precipitous is this decline in incidence that one 
might well view the figures with skepticism 
were it not for the fact that the more serious res- 
piratory diseases such as pneumonia and tubercu- 
losis show decreases that are proportionately al- 
most as large. One searches in vain for a pneu- 
monia case rate that was lower than the one re- 
corded for 1933. Mortality from pneumonia also 
appears to have reached a new minimum. The 
Metropolitan Life Insurance Company states that 
a year (1933) which began with an influenza epi- 
demic closed with the lowest pneumonia death 
rate in the history of insured wage earners. 

The frequency of new cases of respiratory tu- 
berculosis in the industrial group under consid- 
eration was about 30% below the average for the 
10 years preceding 1933. This result is not as 
spectacular as the reduction in tuberculosis mor- 
tality, amounting to 20% since 1930 in the indus- 
trial population of the country. 

For non-respiratory, non-digestive diseases as 
a whole, a decrease in frequency amounting to 
about 15°, below the average for the five preced- 
ing years is indicated. Within this broad disease 
category, however, not all subgroups partici- 
pated in the decreased incidence of illness. The 
rate for diseases of the circulatory system in 1933 
was practically the same as during the period 
1928-29. A further subgroup, diseases of the 
heart, shows a lower rate than in 1932, but vir- 
tually the same incidence as the average for the 
five years preceding 1933, and a greater frequency 
than in any year of record prior to 1927. No 
change occurred in the frequency of diseases of 
the genito-urinary system except nephritis, for 
which the rate was somewhat lower than during 
the years immediately preceding. No improve- 
ment is indicated in the cancer situation. The 
frequency of neurasthenia and kindred condi- 
tions decreased in 1933 as compared with 1932 
and earlier years, but the rate for other diseases 
of the nervous system, which include such seri- 
ous ailments as mental disease and cerebral 
hemorrhage, was slightly higher during the past 
vear. On the favorable side may be mentioned 
decreases in the incidence of rheumatism (acute 
and chronic), diseases of the organs of locomo- 
tion, diseases of the veins, diseases of the skin, 
and the infectious and parasitic group of diseases. 

Mortality records, in so far as they can be used 
for the purpose, indicate that the vitality of the 


American people has to date remained unim-_ 


paired in spite of the hardshivs which severe eco- 
nomic depression entails. The sickness records 
indicate greater freedom from attacks of disease 
among men on the payrolls of 38 large companies 
during the past three or four years than in the 
years immediately preceding the depression. 
Although Brundage offers no explanation for 
these findings, several have been given by other 
observers. One, which may be plausible, is as 
follows: the effects of the financial readjustment 
may not have as yet proceeded to the point 
where they have been directly reflected in the 
health of the people, as judged by morbidity and 
mortality records; it may be that the subsequent 
malnutrition consequent upon such a period of 
financial disturbance may be more easily demon- 
Strated in later years among the adolescent group 
who were children at the time of the period of 
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financial stringency. Since these persons are po- 
tential wage earners, this is a problem which 
may face industry in the future, when making 
employment entrance examinations. 





Endicott-Johnson’s Medical Department 


HE history of the Endicott-Johnson works 

goes back to the time when George F. John- 
son was 40 years old. He was a poor man then, 
employed by a company of shoe manufacturers 
who had managed their affairs so badly that the 
business had to be liquidated. One of the inter- 
ested creditors was the late Henry B. Endicott, 
Boston business man. Johnson talked to him and 
out of their conversation grew the nucleus of the 
organization that combines their names today. 

“With a memory of injustice he had suffered at 
the hands of former employers, Mr. Johnson set 
to work to build an industrial democracy in 
which labor should have its just share of the in- 
come and the security of the structure it helped 
to build. These were the things of which the 400 
men with whom he started in the early days were 
assured; these are the things of which the 19,000 
workers are assured today. But there are many 
more things besides, for as time went on and the 
business expanded, Mr. Johnson’s views of his ob- 
ligations to his workers expanded. Today they 
include housing, medical service, libraries, parks, 
swimming pools, plant restaurants, theaters, etc. 

“When profits rise to the level at which there 
is a surplus after necessary deductions have been 
made, a bonus is paid to the workers. During the 
years of the depression there naturally was no 
bonus. But the psychology of sharing had made 
its impression. When conditions forced a wage 
cut. George F. Johnson made it clear to his work- 
ers that the 20°7 cut was being forced upon him 
but as soon as business warranted the pay would 
be restored. When other industries were cutting 
forces, not one worker in the Endicott-Johnson 
plants was dropped. 

“It had been the policy of the organization to 
take care of all the medical service for workers 
and their dependents — involving an _ outlay 
amounting to more than $1,000,000 a year. Busi- 
ness conditions at one period were such that the 
firm felt it would not carry this service any long- 
er and George F. Johnson put the matter up to 
the workers. Together they decided that a small 
percentage of wages be deducted each week to 
continue the work. When business revived during 
the past year, the first thing Mr. Johnson did was 
to restore the pay cuts, the second, to return to 
the workers all that they had conributed for med- 
ical service.”—Readers Digest. 





Seventh International Congress 


HE VIIth International Congress on Industrial 

Accidents and Diseases will be held at Brus- 
sels, Belgium, from July 22 to 27, 1935. The 
American Committee of the Congress is under the 
chairmanship of Dr. Fred H. Albee, New York, 
for the Section on Accidents, and of Dr. Emery 
R. Hayhurst, Columbus, Ohio, for Industrial Dis- 
eases. Physicians interested may address the 
Secretary, Dr. Richard Kovacs, 1100 Park Ave- 
nue, New York. 
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Silicosis Review 


HE SUBJECT of silicosis is such a vital one 
to industry that reviews of it from time to 
time should be of considerable value both to 
the medical profession and other groups who 
must accept the responsibility for the problem. 
Sayers* has provided an interesting review of the 
history, pathology, and prevention of this disease. 

Of especial appeal to those who are confused 
about terms at the present time is a discussion of 
this portion of the subject. The word “pneumo- 
coniosis” is cited as meaning the changes conse- 
quent upon inhalation of various dusts, and “sili- 
cosis” is used in connection with the inhalation 
of silica dust. Silicosis is also known as “miners’ 
phthisis” and “miners’ consumption.” 

The necessity arises, in the study of the prob- 
lems concerning silicosis, that an adequate defi- 
nition of the disease be adopted and very strictly 
adhered to, if there is to be any conformity as to 
diagnosis and rating of disability. Savers makes 
use of the definition of the Committee on Pneu- 
moconiosis of the Industrial Hygiene Section of 
the American Public Health Association, which 
so far has been agreed to by most of the special- 
ists and authorities on industrial diseases and oc- 
cupational effects in this country, 

Of historical interest is the statement that the 
distinguished British industrial hygienist, Collis, 
as early as 1915, wrote a very complete report on 
the literature of industrial pneumoconioses, going 
back to the time of Hippocrates and bringing it 
up to the present. Agricola is also cited as mak- 
ing a statement in 1557 concerning the effects of 
dust inhalation. References are made to vari- 
ous other works up to the present time, including 
the establishment of a clinic at Picher, Oklahoma, 
for the examination of a large number of miners. 


* Sayers, R. R. Silicosis. U. S. Public Health Reports 49:595-602, May 
IS, 1934. 
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Extremely important is an adequate and cor- 
rect conception of the pathology of silicosis. This 
has been so well summarized at the proceedings 
of the International Conference on Silicosis, held 
at Johannesburg, August 13-27, 1930, that those 
changes which are considered to be characteristic 
are reported here: 

(a) The development of a condition designated 
in South Africa as a dry bronchiolitis, character- 
ized by an accumulation of dust-filled phagocytes 
in or in relation to the terminal bronchioles, with 
possibly some desquamation of their epithelium; 

(b) The accumulation of dust-containing phago- 
cytes about and in the intrapulmonary lymphoid 
tissue, and their transportation through the lym- 
phatics into the tracheobronchial lymph nodes; 
(The conditions described above under (a) and 
(b) do not constitute the disease silicosis) ; 

(c) The gradual development of fibrous tissue 
within such accumulations of phagocytes and the 
formation of characteristic nodules of hyaline fib- 
rous tissue; 

(d) Degenerative changes in these foci; 

(e) The hyaline nodules increase in size by ex- 
tension at their periphery. Coalescence of adjacent 
nodules takes place and brings about involvement 
of further areas of the lung; (The conditions des- 
cribed under (c), (d), and (e) constitute the dis- 
ease silicosis). 

It is necessary to have these changes well in mind 
to appreciate their meaning, before a proper inter- 
pretation of chest roentgenograms can be made. In 
this regard, Savers states: “The earliest specific in- 
dication of the presence of silicosis is the radiogra- 
phic appearance, consisting of generalized arbori- 
zation throughout both lung fields with more or 
less small discrete mottling. This characteristic 
mottling is due to shadows cast by the discrete in- 
dividual nodules of fibrous tissue in the lungs and 
is essential to the diagnosis of silicosis. Without 
this finding, the diagnosis of silicosis is not sus- 
tained except by autopsy.” 

Since silicosis is a rather serious disease, in some 
instances it being a progressive type, principles of 
prevention are important. Physical examination is 
especially useful in segregating individuals posses- 
sing pulmonary conditions which would jeopardize 
them during further dust exposure. As Sayers apt- 
ly remarks: “In some countries the physical exam- 
inations are made by a national medical bureau 
constituted for the purpose. In other countries the 
men best qualified in various districts are appoint- 
ed by the government to make the examinations. 
In still others, a board consists of a medical man 
appointed by the state, one selected by the indus- 
try, and a third by the employees. The men select- 
ed to make these physical examinations should be 
experienced in respiratory diseases, especially 
those caused by dust, should be acquainted with 
the industry, and the conditions under which the 
men must work, and should be neutral, that is, 
should favor neither the employer nor the em- 
plovee. However experienced and fair-minded 
they may be, occasionally either the employer or 
the worker wants an appeal, which can usually be 
made only to the board itself. The examination of 
the man in question is made by another member of 
the board without the examiner being acquainted 
with the fact that an appeal has been made. The 
findings of the two physicians are then reviewed by 
conference of the entire board. Physical examina- 


» a 


aon 





ee eS ae 


tata Stadt Sela ae Re, ee rT | beaboeeeee Ke. ae dad aT Rites Reed OL 


» ~ 
onda 0 


































iss 





edt I A ok 


mite ed Bd 


De: ao Uy eee eet ve heseediaikeal bemioereoies Kd eed ett wate oe 


VoL. 4, No. 1 


tion is believed to be very important for preven- 
tion of silicosis, as well as tuberculosis; but it must 
be remembered that no one measure is successful. 
A combination of all preventive measures—meth- 
ods of control of dust at its source, good ventilation 
for dilution, and initial and periodical physical ex- 
amination—are needed to prevent silicosis.” 


Major Problems 


N A CRITICAL survey of “Problems in Indus- 

trial Medicine,” as published in the June, 1934, 
issue of Industrial Medicine (pp. 329-338), Dr. C. 
O. Sappington strikes at the vital point of the 
many present and future difficulties in the prac- 
tice of industrial medicine: “Quality of service 
is, then, the real criterion for sound progress in 
industrial medicine. The acquisition of this prin- 
ciple is possible only through adequate training 
and preparation given early in the experience of 
the physician. We must go back to the medical 
school and expose the student to the fundamentals 
of industrial medicine, giving him at least the 
foundation for the use of this knowledge, should 
he become interested enough in it later to take 
up this kind of practice. We must also give an 
opportunity for postgraduate work to those who 
are to become the leaders in this field. Most nec- 
essary of all is the provision of adequate clinical 
material and literature for that large group of 
part time practitioners in industrial medicine at 
the present time, to aid in the preservation and 
continuance of high standards in this specialty. 

“The great need for research has been stressed 
time and again; there is here afforded an unusual 
opportunity for the creation of a foundation for 
the study of industrial diseases and the conditions 
which bear upon them; such studies should be 
prosecuted with full equipment for clinical, labor- 
atory, roentgenographic, experimental pathologi- 
cal, and postmortem findings, which should be 
coordinated with occupational exposure regard- 
ing the chemical substances and processes in- 
volved as well as other environmental factors 
which enter into the production of the etiological 
factors causing morbid conditions in industry.” 

The implications herein set forth suggest that 
a properly organized and maintained occupational 
disease institute might be instrumental in being 
a central clearing house for research information 
which could be directly applied to the solution of 
practical industrial problems. As Sappington has 
stated, this idea is not new, but has been carried 
out on an extensive basis in the Milan Clinic, un- 
der the direction of Prof. DeVoto. 

The present situation with regard to silicosis 
problems is one of more than usual seriousness. 
This general situation was precipitated by neglect 
of the dev elopment of information and expertness 
regarding occupational disease, largely because 
of the necessity of the development of traumatic 
surgery. following the passage of compensation 
laws which made it obligatory on the part of the 
employer to furnish rehabilitation and treatment 
methods in case of injury. The result has been 
to rather limit the number of persons who made 
occupational disease a specialty. 

This, however, is not the serious part of the 
Situation: for well-known reasons involved in the 
psychology of human relationships, otherwise in- 
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telligent industrial surgeons have consistently re- 
fused to avail themselves of what expert opinion 
is to be had in the field of occupational diseases, 
perhaps feeling that any such admission would 
be interpreted as a weakness of preparation and 
experience. This, of course, is not true because 
traumatic surgery as such is a definite specialty 
and likewise industrial medicine and occupational 
diseases as a separate field demands special train- 
ing and experience. It is a rare person who has 
combined both, and. put them to efficient usage. 

Because of the evident neglect of the medical 
profession to develop a considerable number of 
well informed and experienced persons on the 
subject of industrial medicine and occupational 
diseases, such problems have been unfortunately 
delegated to lay persons, who have had not even 
the background and training of a general practi- 
tioner. This has not improved the complexion of 
the situation, but has served definitely to promote 
extensively the fallacious idea that such persons 
are real authorities. 

It is only through a united medical profession, 
which will constantly strive to use properly con- 
stituted information and authorities, and assist in 
every way in the upbuilding of an extensive body 
of information on the many difficult phases of the 
specialty of industrial medicine and occupational 
diseases, that vital problems such as that affecting 
the present silicosis situation can be honestly, 
fearlessly and efficiently met. 


Mercury 


F CONSIDERABLE interest to those who are 

concerned with the application of research 
findings to the practical problems of indus- 
trial medicine is the recently reported work of Fra- 
ser* and his associates, concerning the toxic con- 
centration, the proportion absorbed and the urin- 
ary excretion consequent upon the inhalation of 
mercury-laden air. 

The conclusions concerning poisoning from mer- 
cury vapor were as follows: The data presented 
concerning the daily urinary excretion of mercury, 
both in the presence and in the absence of symp- 
toms of mercury poisoning, indicate that in the 
case of a dog weighing about 12kg. at the time evi- 
dence of mercury poisoning appeared, the average 
daily excretion of mercury was about 0.5 mg. If 
man and the dog are equally susceptible to mer- 


‘ cury vapor, one would expect the urine of man to 


contain about 3 mg. per day or less, when symp- 
toms of poisoning first become apparent. The var- 
iations between the quantities of mercury excret- 
ed from day to day are so large that single deter- 
minations are in themselves of little value. 

Finally, the experiments concerning the absorp- 
tion of mercury vapor by the lungs, when the mer- 
cury content of the inhaled air is varied, show that 
with concentrations ranging from 2.91 to 26.18 mg. 
of mercury per cubic meter of inhaled air the pro- 
portion absorbed amounts to 21.3 to 26.6 (aver- 
age 24.16%) of that inhaled. 

These findings are of much interest to the indus- 
trial physician, because they give the basis for the 
estimation of a mercury hazard in industries where 
this exposure commonly occurs or is found. 


* Fraser, A. M., Melville, K. 1., and Stehle, R. L. Mereurv-Laden Air: 
The Toxic Concentration, The Proportion Absorbed, and The Urinary Ex- 
cretion. The Journal of Industrial Hygiene 16:77-91 (Mareh) 1934. 
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Industrial Medicine and Surgery in 1934 


Dust in Industry 


Special Session of the 12th Annual Mid- 
aest Safety Conference, Chicago, 


May, 1934 


A “DUST IN INDUSTRY” session, 
sponsored by the Midwest Safe- 
ty Conference in conjunction with 
the Illinois Industrial Commission 
and the Safety Section of the Ameri- 
can Railway Association, in cooper- 


ation with other associations, was 
held at Chicago on May 10, 1934, 
with Peter Angsten, of the Illinois 


Industrial Commission, presiding. Dr. 
James T. Case, of Chicago, gave a 
talk on “The Use and Abuse of the 
X-Ray Examination in Certain In- 
dustrial Diseases”; J. J. Bloomfield, 
of the U. S. Public Health Service, 
Washington, D. C., talked on “The 
Determination and Control of Indus- 
trial Dust’: and Thomas C. Anger- 
stein, Chicago attorney, spoke con- 
cerning “‘What Does Illinois Need in 
Occupational Disease Legislation?” 
Dr. Case referred first to the re- 
port of Jarvis, whose studies some 
years ago among granite workers 
added a great deal to present knowl- 
edge. The statement was made that 
Dr. Pancoast had always believed the 
aust problem a serious one. The x- 
ray is one graphic means of record- 
ing the changes that take place in 
the lungs after dust exposure. How- 
ever it lends itself to great abuse, 
and special training is necessary, 
along with considerable experience, 
before judgment is attained. An im- 
portant principle to keep in mind is 
the difference between anomalies of 
the various anatomic structures and 
real abnormalities. The anatomy of 
the respiratory tract was reviewed 
and special emphasis placed on the 
natural protective mechanism in the 
upper respiratory tract. Although 
the air sacs are very small as units, 
when all spread out they cover ap- 
proximately 1,000 cubic feet.  Sili- 
cosis is divided into three stages or 
classes and is produced by exposure 
to siliceous dust. A number of lan- 
tern slides were shown, beginniny 
with a vertical section of the skin, 
exposing the various cellular units, 
to bring out the principle of the cell 
in the human body. Various magni- 
fications of the skin followed, and 
the statement was made that these 
cellular units are held together by 
living cement. Even the capillaries 
are composed of cells. Among the 
other lantern slides were one of the 
normal chest, a diagram of the bron- 
chial tree, a diagram of the pulmon- 
ary nodules with the circulation; a 
section through an alveolus: a dia- 
gram of phagocytosis and the lymph- 
atic system, and the explanation of 
the pathology of silicosis; pneumo- 
thorax; the lung arborization after an 
injection of iodized oil; bronchiec- 
tasis, asbestosis; the effects of grain 
dust inhalation: lung of coal miner 
after 17 years’ exposure; syphilis of 
the lung; miliary tuberculosis; tuber- 
culosis and carcinoma; tuberculosis 
and thyroid carcinoma; Hodgkin’s 
disease; and slides of first, second 


and third stage silicosis, the latter 
showing also tuberculosis and an in- 
volvement of the diaphragm. It was 
emphasized that if the x-ray is to 
be of use, one must be very careful 
in his application of it to dust prob- 
lems, and must interpret carefully 
his findings. In addition to films of 
the chest, a fluoroscopic examination 
is a valuable adjunct. 

Mr. Bloomfield divided his re- 
marks into two parts, the first con- 
cerning the determination of the se- 
riousness of the dust problem, the 
second relating to the control of the 
problem. It is stated on good au- 
thority that more persons are ex- 
posed to the dust hazard than any 
other one occupational disease haz- 
ard in industry. The first work done 
in this country was that of Lanza 


and Higgins, which appeared in 
1913-14; in 1922 the U. S. Public 


Health Service began a series of six 
industrial dust studies, reference to 
various of these being made during 
the course of Mr. Bloomfield’s talk. 
A lantern slide gave a summary of 
the findings in the granite cutting 
industry, anthracite coal mining, bi- 
tuminous coal mining, cement manu- 
facturing, cotton cloth manufactur- 
ing, silverware manufacturing, and 
in municipal activities. These data 
have reference to the average dust 
exposure in millions of particles per 
cubic foot and the average percent- 
age of quartz in the dust in these 
various groups, thus giving the rela- 
tive hazard of exposure. It has been 
estimated by Lanza that at least a 
half million workers are exposed to 
dust hazards in this country. This 
estimate may, perhaps, be a little 
low. Studies of the mortality of in- 
dustrial workers show that there is 
approximately three times the mor- 
tality in those industries in which 
the exposures are to siliceous dusts, 
as in those where there is no such 
experience. References to British 
statistics show that there is an 
enormous’ difference between the 
mortality of those who are in sili- 
ceous dust industries and those who 
are not. In determining the dust 
hazard, different dusts vary consid- 
erably in their attributes, and it is 
necessary to determine the concen- 
tration, the particulate size distribu- 
tion and the quartz content when 
evaluating the hazard. Details were 
given concerning the particulate size 
distribution and the _ petrographic 
and chemical analysis for quartz con- 
tent; reference was made particular- 
ly to the former work of the Public 
Health Service in developing meth- 
ods in determining the concentration 
of dust. In attacking the problem of 
dust control it is important to know 
several things; first, an evaluation 
of the hazard; second, to arrive at 
the threshold dose of the particular 
dust control it is important to know 
clinical information; and third, to 
consider methods for the control of 
the dust, relating especially to the 
efficiency of protective devices. A 
very important conception is the 
use of a systematic sanitary survey 


in conjunction with an occupational 
analysis, which involves going into 
detail regarding the time spent in 
each kind of activity within a plant. 
It is only through such a systematic 
survey and occupational analysis 
that one is enabled to gain judgment 
and discrimination concerning how 
many samples of air should be taken 
and where they should be collected 
to give an adequate measure of the 
exposure. This is a most difficult 
part of the problem of dust control, 
since the technique of dust deter- 
mination can be learned very readily 
by a person who has had a scientific 
background. The difficulty of ar- 
riving at an adequate measure of 
the all-time exposure of a group has 
been worked out thoroughly by 
Bloomfield through aé_e system of 
weighted averages. In a study of 
molders, for example, an accurate 
measure of the various operations in 
minutes was recorded; a series of 
dust determinations was then taken 
in each of these operations, thus ob- 
taining for each the average concen- 
tration of dust in millions of parti- 
cles per cubic foot, involving those 
particles under 10 microns, by mul- 
tiplying the number of minutes in 
each operation by the average con- 
centration, a figure of particles-min- 
utes in millions was obtained; this 
latter figure when divided by the to- 
tal operating time in the various pro- 
cedures gave a weighted average ex- 
posure in terms of millions of par- 
ticles per cubic foot. Through such 
a procedure it is believed that a 
more accurate measure of the ex- 
posure covering a series of industrial 
operations is obtained. In the con- 
trol of the dust problem various 
means may be used: the substitution 
of a non-toxic substance is one of 
great importance, such as using shot 
instead of sand; the enclosure of va- 
rious processes is another way of 
control, for example, the use of en- 
closed cabinets and barrels; the use 
of wet processes such as in asbestos 
work and in jack-hammer drilling; 
the wide use of exhaust ventilation 
devices; and the use of positive pres- 
sure helmets which afford compara- 
tively the greatest amount of pro- 
tection. In certain experiments and 
research work, it was discovered 
that it is necessary to have a velocity 
of 1,500 feet per minute to reduce 
the concentration of the dust below 
10 million particles per cubic foot 
of air. The use of respirators is ef- 
ficient for intermittent types of 
work; what is needed at present is 
the formulation of competent stan- 
dards for the testing of the efficiency 
of respirators. Good housekeeping 
should not be forgotten as a means 
of proper maintenance of equipment, 
through regular and careful inspec- 
tion. Finally, we can follow the 
principle of adhering to the best and 
widely recognized principles of en- 
gineering practice. 

Mr. Angerstein, in assessing the 
subject of possible need for occupa- 
tional disease legislation in Illinois, 
reviewed systematically and _ thor- 
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oughly the various present provi- 
sions in the law. Reference was 
made not only to the occupational 
disease acts as such, but also to 
many others which provide that em- 
ployers must in essence give the em- 
ployee a safe and healthy place to 
work. Citations of various cases 
were given, with interpretation of 
the points involved. An employer 
should warn and instruct his work- 
ers of dangerous exposure, at least 
according to certain provisions which 
are in effect at present. There are 
those who think that putting silicosis 
under the act would open the doors 
to all diseases, but the present laws 
really provide many situations which 
are difficult to meet honestly. As an 
added hazard, the decision lies with 
juries rather than with commissions 
whose personnels are much more in- 
clined to give due consideration to 
the preponderance of credible evi- 
dence. 


Pneumoconiosis 
1 Symposium, Illinois State Medical So- 
ciety, Springfield, Ill., May 15, 1934 

JOINT meeting of the Section on 
Public Health and Hygiene with 
the Sections on Medicine and Radiol- 
ogy, of the Illinois State Medical So- 
ciety, held a symposium on pneumo- 
cOniosis during the annual meeting 
of the State Society on Tuesday, May 
15, 1934. Participating were Dr. 
Frank J. Jirka, Dr. C. O. Sapping- 
ton, Dr. Jerome R. Head, Dr. Rich- 

ard H. Jaffe and Dr. F. Flinn. 

Dr. Jirka stated that pneumoconi- 
osis is produced by the inhalation of 
fine material which, because of irri- 
tative properties, produces a fibrosis: 
the term pneumoconiosis really 
means a dusted lung; therapy is of 
small value, prevention is of utmost 
importance; the welfare of the public 
and the state is definitely involved. 
In preceding years some manufac- 
turers have seen the light and made 
proper changes in their manufactur- 
ing processes. Many investigations 
have been done by the State De- 
partment of Health and manufac- 
turers are bringing their problems 
to this department for solution. 
Among the industries and processes 
affected are abrasive _ industries, 
grinding processes, sand-blasting, the 
metal trades, pottery, masonry and 
others. The amount and size of par- 
ticulate matter may vary consider- 
ably in different instances. Refer- 
ence to Sec. II of the Illinois Occu- 
pational Disease Act discloses that 
protection of employees and report- 
ing of occupational diseases are de- 
sired. But since reporting is not 
compulsory, there is considerable 
misunderstanding about it, particu- 
larly on the part of the manufactur- 
ers. The industrialist should appre- 
ciate the value of affording, for reg- 
ulatory measures and prevention, the 
data which may be gained only 
through the proper and regular re- 
porting of occupational disease. The 
physician is not to blame in this con- 
nection. It should be stated that in 
Sec. II there is no provision for the 
coverage of silica exposure. The 
State Department of Health provides 
a medical inspector who calls on 
manufacturers and suggests im- 
provements rather than using legal 
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measures. Educational talks are 
made to workers to help them co- 
operate with the employer. It is 
the aim of the State Department of 
Health to co-operate and assist at 
every possible opportunity. Educa- 
tional material is supplied, both to 
physicians and manufacturers, and 
the Department attempts to assist in 
every way to provide a proper back- 
ground leading up to regulations 
which will function both in the in- 
terests of public-and private groups. 

Dr. Sappington, in presenting the 
subject “Laboratory Methods for the 
Determination of Atmospheric Pollu- 
tion Causing Pneumoconiosis,” lim- 
ited his consideration to the most 
frequent specific type of pneumo- 
coniosis encountered in_ industry, 
namely, silicosis. Before describing 
the technique of methods for deter- 
mining atmospheric pollution, it was 
emphasized that it is necessary first 
to go through a physical and hy- 
gienic survey of the plant conditions, 
especially regarding the various types 
of machines and materials. used. 
With this is associated what is 
known as an occupational analysis, 
which is of considerable value in 
learning of the activities involved 
with each occupation. Through the 
physical and hygienic survey of the 
plant and the occupational analysis, 
information is provided on which 
one should base an estimate of where 
samples of the air may be taken and 
how many should be taken in vari- 
ous locations, to secure an adequate 
estimation of the exposure of the 
employees. Four important exposure 
factors were emphasized: (a) con- 
centration of the dust, which has 
reference to the amount of dust in 
the breathing atmosphere and is gen- 
erally expressed in terms of millions 
of particles per cubic foot of air; 
(b) particulate size _ distribution, 
which has reference to particle size 
—with special interest in particles 
under 10 microns in greatest diam- 
eter, for the reason that it is this 
size of particulate matter which can 
enter the alveoli of the lungs; (c) 
mineralogical composition, which has 
particular reference to the quartz 
content of the dust and is of consid- 
erable importance because it is ac- 
knowledged that quartz is the dan- 
gerous element in the production of 
silicosis; and (d) the period of occu- 
pational exposure in terms of years, 
which must be taken into considera- 
tion with the above-mentioned points 
in assessing the hazard involved or 
in the attempt to discover if silicosis 
could have been produced under cer- 
tain environmental conditions. When 
these exposure elements are associ- 
ated with the physical and hygienic 
survey and the occupational analysis, 
information is thereby gained which 
may be used in rating the hazard 
in any given plant, by comparing it 
with criteria which have previously 
been established in other’ studies 
where silicosis has actually devel- 
oped. The technique of dust analy- 
sis as described by Dr. Sappington 
is that which has been used by the 
United States Public Health Service 
and adopted as the standard by that 
organization. Various types. of 
sampling apparatus were mentioned 
and the technique for the treatment 
of the samples briefly given. Both 
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enumeration and particulate size dis- 
tribution are microscopic techniques. 
The mineralogical composition of 
any industrial dust is important, and, 
because the chief interest is. in 
quartz, the petrographic technique of 
estimating the amount of quartz in 
any given sample of dust was briefly 
set forth. 

An important point made by 
Dr. Sappington was in connection 
with the value of the so-called ‘“‘dust 
count,” which has been a source of 
considerable confusion. The dust 
count of and by itself has no more 
significance in the estimation of a 
health hazard in a dusty process 
than a blood count or urinalysis 
alone in making a medical diagno- 
sis. The four factors previously 
mentioned, together with the occu- 
pational analysis and the physical 
and hygienic survey of the plant, 
however, all taken together and 
properly interpreted, afford a great 
deal of information concerning the 
relative hazard. 

An application of the information 
thus gained may be useful: to the 
employer, in showing what the rela- 
tive severity of the dust exposure 
may be or in checking up the dust 
control system; to the attorney in 
assessing the seriousness of a claim; 
to the insurance company in under- 
writing a risk. Finally, it was stat- 
ed that study and survey procedures 
such as those described will be used 
more widely in future regarding va- 
rious other occupational disease ex- 
posure, in evaluating the essential 
hazard, in the prevention of disease, 
and in the rating of control devices 

Dr. Head discussed “Clinical Find- 
ings in Pneumoconiosis.”’ This dis~ 
ease has been an important problem 
in recent years, although men have 
been disabled for centuries and have 
died of tuberculosis implanted upon 
pneumoconiosis. The legal implica- 
tions are responsible for the present 
situation. and most of the cases are 
not real disease, but are spurious and 


alleged. Juries are usually preju- 
diced and companies are unfairly 


penalized; in addition to that, justice 
is not meted out to the employee 
who believes that by this method he 
can gain advantage. Dr. Head’s re- 
marks were limited to silicosis as a 
specific type of pneumoconiosis. This 
disease is primarily a_ progressive 
interstitial fibrosis with a serious in- 
terierence in the vital capacity of 
the lungs and a definite predisposi- 
tion to tuberculosis. Although an 
important symptom, dyspnea does 
not occur before extensive pulmon- 
ary damage has been done. The lim- 
ited chest expansion and reduced vi- 
tal capacity are the only character- 
istic physical findings. In the third 
stage, of course, there is some dull- 
ness and bronchial breathing caused 
from massive fibrosis. Emphysema 
and bronchiectasis are some of the 
complications which occur. Of con- 
siderable importance are the history 
of exposure and an investigation of 
the occupational activities. The 
length of exposure varies consider- 
ably in different instances, some go- 
ing for 25 years without any evi- 
dence of silicosis. In some cases sil- 
icosis has developed in less than one 
year in the manufacture of abrasive 
powders; sand-blasting work of 
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course is well known as being haz- 
ardous. The period of exposure of 
from two to 25 years is the usual one 
encountered; it should be remarked 
that some persons develop silicosis 
much quicker than others. In the x- 
ray findings of silciosis, the first 
stage shows an increase of the hilus 
shadows and _ the _ peri-bronchial 
markings; it is difficult to differenti- 
ate these findings from other condi- 
tions which are quite common and 
which are of non-industrial origin: 
in the second stage there is a definite 
linear infiltration which is associated 
with nodular density with involve- 
ment principally of the middle lung 
fields: in the third stage there is a 
coalescence of the nodules and an ag- 
glomeration of them. Regarding tu- 
berculosis and its relationship to sil- 
icosis, the latter disease is the only 
one definitely predisposing to tuber- 
culosis. In many instances there are 
no symptoms unless tuberculosis is 
associated with silicosis. It is diffi- 
cult to distinguish between tubercu- 
losis and silicosis in the roentgeno- 
gram. There is a definitely higher 
percentage of tuberculosis among 
persons exposed to siliceous dust. 
Slides of x-ray films depicted sec- 
ond stage silicosis, third stage sili- 
cosis, chronic passive congestion in 
heart disease, and miliary conditions 
simulating silicosis x-ray films also 
showed the bronchogenic spread aft- 
er hemorrhage, which may simulate 
silicosis. 

Dr. Jaffe described ‘Pathology in 
Pneumoconiosis.” The larger parti- 
cles of dust are filtered out by the 
natural protective mechanisms of the 
upper respiratory passages. The al- 
veoli average about three microns 
in diameter and, therefore, one can 
see that it is only the smaller parti- 
cles of dust that are able to get into 
these structures. The phenomenon 
of phagocytosis is followed by petri- 
fication and disintegration of the 
phagocytic cells which discharge the 
silica material into the stroma of the 
lung. Silicosis is an exceedingly 
slow and chronic process and the 
transference of material into the 
framework of the lungs is accom- 
plished only after a very long period 
of time; the lymphatic drainage has 
undergone stagnation previous. to 
this, and there is production of con- 
nective tissue around the vessels and 
also at the hilus regions; then block- 
ing of the lymphatic system occurs 
and silica is finally discharged into 
the parenchyma. Layers of concen- 
tric fibrous tissue are deposited 
around granules and produce the 
typical silicotic granuluma without 
the presence of which the diagnosis 
of silicosis should not be made. These 
granulomata are from one to five 
millimeters in diameter and consist 
of hyaline material, although in their 
coalescence with others they may 
reach seven to eight millimeters: 
grossly they are dark green in col- 
or. In examining microscopic sec- 
tions of the lungs and trying to iden- 
tify silicon dioxide crystals, it is nec- 
essary to use cedar oil instead of 
balsam, because the balsam is similar 
in its refractive index to silicon di- 
oxide and, therefore, obscures the 
presence of the crystals. However, 
the best method of demonstrating 
the crystals in pathological sections 


is the incineration method of Poli- 
card. Silicotic nodules are found 
around blood vessels and _ finally 
obliterate the vessels. In the coal- 
escense of the nodules, much fibrosis 
is produced, associated with stasis 
and blockage of lymph drainage, 
particularly in the mid-portions of 
the lungs, with the production of 
emphysema at the bases and apices. 
One finds a great deal of carbon 
intermixed in the lung sections. Cav- 
itation occurs by autolytic liquefac- 
tion, consequent upon the oblitera- 
tion of the circulation, and not de- 
pending upon bacterial invasion. The 
typical lymphatic node in silicosis 
is only slightly enlarged and has no 
adhesions; the silica gets into the 
blood stream and granulomata are 
present in the liver, spleen and bone 
marrow. Death from silicosis occurs 
from decompensation of the right 
heart on account of the tremendous 
amount of massive fibrosis in the 
lungs. The mineralogical composi- 
tion of asbestos dust was reviewed, 
and reference made to the finding of 
asbestosis bodies; the injurious part 
of asbestos dust is the silicon frame- 
work in which the fibers of asbestos 
material are laid. In asbestosis there 
is more of a general fibrotic network 
of finer type, especially found in 
the basal portions of the lungs. The 
mechanism of the action of silica up- 
on the tissue is briefly that the crys- 
tals assume colloidal form which is 
very toxic in the alkaline reaction of 
the tissue fluids—through these fac- 
tors a chemical action is the princi- 
pal one which produces the extensive 
fibrotic reaction. The silicotic proc- 
ess is a very slow one, it taking from 
10 to 50 years to form typical sili- 
cotic granulomata; in asbestosis the 
time of formation of the pathological 
process is very much shorter, only 
several years being necessary. How- 
ever, acute cases have been reported 
in both instances. A notable observ- 
ation has been made in regard to 
employes in fluorspar mines where 
there is a low quartz content in the 
dust—these workers develop silicosis 
in a very few years. Even in the 
advanced cases of silicosis there is 
not always a predisposition to tuber- 
culosis. Since one can demonstrate 
tubercle bacilli in the lung of any 
chronic hospital patient, the finding 
of these bacilli is not always signifi- 
cant. The subject of pulmonary car- 
cinoma is an interesting one in con- 
nection with silicosis — the author 


has seen 90 cases of pulmonary car- 
cinoma recently and believes that it 
is on the increase, but he has in no 
instance seen any silicotic involve- 
ment. There is such a wide variety 
of difference in the exposure and so 
many unsettled principles in diag- 
nosis that one must finally depend 
upon pathological diagnosis. Lan- 
tern slides were shown depicting 
gross and = microscopic _ silicotic 
changes in lungs and lymph nodes. 
and a demonstration of quartz crys- 
tals after micro-incineration. 

Dr. Jaffe finally emphasized the 
great necessity for having more sci- 
entific information regarding silicosis. 

Dr. Flinn concluded the sympos- 
ium with a paper on “Radiographic 
Visualization of Fibrosis Produced 
by Dust Inhalation.” He believed 
that any dust in sufficient concentra- 
tion and over a sufficient period of 
exposure would produce some type 
of fibrotic reaction in the lungs, but 
that siliceous dusts will produce the 
most rapid reaction and that of the 
most dangerous type. An important 
principle to keep in mind is the ne- 
cessity for x-raying all persons in 
dusty occupations and rejecting all of 
those who have pulmonary diseases 
or other contraindications for such 
future exposure; in addition, there 
should be periodic radiographic work 
done to check up on the conditions 
found. As in tuberculosis, serial ra- 
diology is necessary for proper con- 
trol. The various stages of silicosis 
were mentioned in which it should 
be possible to correlate the clinical, 
pathological and radiological find- 
ings; in the first stage there is a pre- 
dominance of hilus and_ bronchial 
changes; in the second stage there is 
a linear fibrosis with a production 
of nodules; in the third stage there 
is coalescence of the nodules with 
definite pleuritic involvement and 
diaphragmatic changes — there are 
also found massive consolidations. 
Tuberculosis is usually encountered 
in the second or third stages of sili- 
cosis. Lantern slides were shown 
depicting the normal lung, second 
and third stages of silicosis, syphilis 
of the lung and a number of condi- 
tions similar to these. Chest films 
were demonstrated showing massive 
calcification due to the tuberculosis; 
decompensated heart and third stage 
silicosis; second stage silicosis; early 
third stage silicosis with diaphragm- 
atic adhesions, and various degrees 
of early fibrosis. 
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HE PAPERS on this program 
were devoted entirely to subjects 
in the field of industrial medicine, in- 
cluding a symposium on silicosis. 
DR. JAMES H. HUTTON’S subject 
was the x-ray treatment of essential 
hypertension. This is probably the 
same in industry as_ elsewhere. 
Whalen has suggested that hyperten- 
sion may be due to dysfunction and 
that x-ray might be found useful in 
treatment. The idea is not new, as 
it was previously mentioned in 1904 


by McQuade that hyperadrenalism 
may be a contributing factor; later 
Padroni published a paper based_on 
this principle. In 1927 paroxysmal 
hypertension was reported as being 
treated by x-ray. Subsequently 
Cushing recorded the treatment of 
the pituitary glands by this method. 
Today we know that the adrenals 
and the pituitary glands are connect- 
ed in some way, but the relationship 
is not well understood. Dr. Hutton 
has had 56 cases under treatment 
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long enough to interpret the results, 
and a few other cases are reported. 
In this series eight cases have been 
associated with diabetes mellitus, the 
ages ranging from 26 to 84. A typi- 
cal case report was that of a case of 
diabetes with hypertension, the vis- 
ion increasing after treatment from 
10% of normal to 50% of normal, 
which was an interesting observa- 
tion. Another was that of a man of 
45 years who had headaches with 
diplopia and blindness; he had spent 
much time in treatment and had 
been advised to have a cholecystec- 
tomy. His blood pressure was 
232/145 and there was sugar present 
in the urine. He had had no insulin 
nor had he adhered to a strict diet. 
Although he had been absent from 
work at frequent intervals, after he 
had his first treatment he went back 
to work regularly and has been there 
since. Since his treatment he has 
had no subjective complaints and he 
feels better than in many years. An- 
other case was that of a physician 
who had vertigo, diabetes with hy- 
pertension, and was greatly incon- 
venienced in his work. His vertigo 
disappeared during the first treat- 
ment and his glycosuria disappeared, 
to return at various times because of 
dietary indiscretions. Of the 56 
cases reported there were 32 between 
40 and 60 years of age. Many had 
no symptoms, but 25 had headaches, 
nine had precordial distress, eight 
complained of ease of fatigue, six 
had definite somnolence. Of this 
number nine were listed as unim- 
proved, without sufficient treatment, 
however. In this series, some in- 
teresting observations were made: it 
was noted that there was consider- 
able difference in the blood pressure 
in the two arms, but that under 
treatment this becomes equalized; it 
is the practice of the attending phy- 
sician in this group to make several 
readings until the blood pressure be- 
comes stabilized. In some instances, 
both the pituitary and the adrenals 
have been rayed at the same time. 
It has been noted that patients with 
small sellae respond more quickly to 
the treatment. In some _ instances 
there has been a rise after the initial 
treatment for approximately 72 hours. 
The symptomatic relief afforded has 
been rather striking, these people 
saying that they are very much 
clearer headed. It is quite possible 
that the organs of some persons are 
radiosensitive but that later they de- 
velop a tolerance. One point should 
be emphasized, namely, that a care- 
ful and extensive examination is 
necessary before submitting to the 
x-ray treatment—there is also ne- 
cessity for doing blood chemistry, 
analysis for sugar, and a basal meta- 
bolic rate, as well as other observa- 
tions. It has been found that a high 
sugar curve usually offers a better 
prognosis. The contraindications for 
this type of therapy are arteriosclero- 
Sis and nephritis; myocarditis and 
éngina are not included as contrain- 
dications. Patients should be seen 
at weekly intervals and checked up 
closely—in most instances the pitui- 
tary and adrenals should not be x- 
rayed at the same sitting. In con- 
clusion, Dr. Hutton stated that one 
should not reason from this series of 
cases that this is an absolute method 
of controlling blood pressure; cer- 
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tainly, it has yielded good results in 
some cases; the cases must be se- 
lected with great care and observed 
very closely during the progress of 
the treatment. 


HE SILICOSIS Symposium was 

participated in by four physicians: 
Dr. W. D. McNally covered the gen- 
eral aspects of the subject; Dr. C. E. 
Cook talked about the roentgenologi- 
cal features; Dr. J. J. Moore empha- 
sized the pathelogical aspects; and 
Dr. Lloyd Arnold gave material re- 
garding the use of preventive meas- 
ures. 

DR. McNALLY stated that silicosis 
is an old disease that has been re- 
vived. Prior to 1930 very little of 
silicosis was seen in this country al- 
though it was known among the an- 
cients. Asthma, bronchitis, pneu- 
monia and pneumoconiosis were all 
grouped under dust diseases former- 
ly. Specific types of dust disease 
were previously recognized and are 
now also known. Hippocrates spoke 
of the effects of the inhalation of 
metals. In the treatise on “De re 
metallica” by Agricola as translated 
by ex-President Hoover, there are 
descriptions given of the caustic ef- 
fects of dusts. Many other authors re- 
fer to exposure of miners and metal 
diggers. Ramazzini, about 1717, re- 
corded his observations, which are 
of considerable value. In 1813 Pear- 
son first mentioned anthracosis. In 
1816 Peacock, of England, described 
the condition and demonstrated 
pathological sections. Greenough, in 
1862, first proved that particles of 
silicon dioxide were found in lung 
tissues. In 1902 Haldane _ investi- 
gated the conditions among Cornish 
tin workers. In 1911 the Miners’ 
Phthisis Medical Bureau of South 
Africa began its work. Lanza and 
Higgins in 1914 made studies among 
zinc miners in this country, and in 
1929 Russell and others of the U. S. 
Public Health Service wrote on the 
subject. Later on Sayers, also of this 
service, Gelivered a number of pa- 
pers. In 1916 the International Con- 
gress was held in the Transvaal, and 
since that time interest has increased 
ccnsiderably in Germany and the U. 
S. A definition of silfcosis was given, 
which was substantially that devised 
by the Committee on Pneumoconio- 
sis of the American Public Health 
Association. One must distinguish 
between silicosis and asbestosis. An 
occupational history is a very neces- 
sary point in the diagnosis, and a 
modified chart after Hayhurst was 
shown. An inspection of the work- 
shop should be made, particularly 
with reference to the natural venti- 
lation, as well as the artificial. Con- 
centration and particle size, as well 
as the silicon dioxide content of the 
dusts must be determined and re- 
lated to the period of exposure. Dr. 
McNally believes that the damage 
done in silicosis is due to the pres- 
ence of fluorides in_the blood. The 
former theory of mechanical irrita- 
tion has been abandoned. It is no- 
ticed that the particles in the lungs 
lose their lustre and sharpness, prob- 
ably because of the action of the 
fluorides. Silicon dioxide is every- 
where—in the air we breathe,in the 
water we drink, and in the food we 
eat. The examination of lungs for 
the quantitative determination of 
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silicon dioxide is very important; it 
has been found for instance, that 
foetal lungs show 0.11 mg. per gram 
of dried tissue. Methods of collec- 
tion of dust to find out how much is 
in the working environment have 
varied considerably—previously the 
sugar tube and the Palmer appara- 
tus was used; at the present time 
the approved type of apparatus is the 
impinger. A review of the British 
and American classifications of sili- 
cosis was made. So far as sympto- 
matology is concerned, there is con- 
siderable variation, and _ probably 
dyspnea is the principal symptom. 
One of the great needs in this prob- 
lem is to develop more statistical 
data relative to exposure. In the 
gross pathology of these cases there 
are many adhesions of the lungs to 
the thoracic cage. The lungs are 
increased in size usually, and always 
increased in weight; when cutting 
through the lungs there is a gritty 
feel to the knife. The typical color 
is that of slate. Tables of the nor- 
mal silicon dioxide content and lungs 
and the pathological content were 
also given. 

DR. COOK divided his remarks 
on the roentgenological aspects of 
silicosis into two phases, the differ- 
ential diagnosis, and material relat- 
ing to industrial cases. It is neces- 
sary to associate both roentgenologi- 
cal and clinical evidence in arriving 
at a proper decision. The roentgeno- 
gram may be confirmatory and also 
may give more detailed evidence than 
is possible through clinical examina- 
tion. In making roentgenograms all 
anatomical structures should be 
properly and adequately shown. For 
proper interpretation of chest roent- 
gograms it is necessary to know the 
lymph drainage. It is important to 
be thoroughly aware of the occupa- 
tional history and the exposure, be- 
cause many non-industrial conditions 
are confused. The most frequent 
non-industrial condition encountered 
is tuberculosis which is characteris- 
tically shown by the presence of 
Dunham fans. It is interesting to 
know that in the x-raying of a group 
of nurses 75% showed a basal fibro- 
sis. Another important point in dif- 
ferential diagnosis is the apparent 
fibrosis which is produced by pas- 
sive congestion from heart disease 
and from coronary thrombosis. Ad- 
vanced bronchiectasis may be differ- 
entiated by the injection of opaque 
oil; asthma and emphysema _ also 
come in for their share of consider- 
ation; syphilis of the lung is rare. 
Metastatic malignancies and some 
primary growths are also important 
to consider. One point which should 
be emphasized is the necessity of 
checking up on all of these differen- 
tial conditions, so that the proper 
conclusion may result. Lantern slides 
were shown on different types of 
cases that may need to be differenti- 
ated, among them: a lipiodol injec- 
tion; spontaneous pneumothorax; tu- 
berculosis; thickened pleura of such 
great density as to obscure the 
heart; tuberculosis with lung stone; 
abscess; Hodgkin’s disease; unilateral 
tuberculosis; extrapulmonary and 
pulmonary tuberculosis in a child; 
pneumonia; inspiratory block by 
mucus; central pneumonia;  bron- 
chiectasis; disseminated tuberculosis; 
cardiac decompensation; pleurisy; 
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metastatic malignancy; primary car- 
cinoma; dry tuberculosis of many 
years’ standing with no clinical find- 
ings; aneurysm congenital bronchiec- 
tasis at the apex. In regard to cases 
of pneumoconiosis, there are many 
forms of this difficulty caused by 
dust inhalation. The dust must reach 
the alveoli to cause damage and 
finally get into the lymphatic sys- 
tem; phagocytosis and final disinte- 
gration were discussed. A review of 
the Australian system of examina- 
tion and rating was given in which 
it was demonstrated that of 2324 
cases, 1965 had not been covered by 
the scheme. Of the slides shown re- 
lating to pneumoconiosis, there were 
those of silicosis; tuberculosis in a 
miner: third stage silicosis in a quartz 
miner: tuberculosis and silicosis; tu- 
bereulosis and silicosis with a termi- 
nal stage of tuberculosis two years 
after the first roentgenogram; anthra- 
cosis with terminal pneumonia. 

DR. MOORE presented the patho- 
lcgical aspects in a paper which had 
been prepared by Dr. Henry C. 
Sweany. There is great need in this 
present situation for the protection 
of industries which are not liable for 
alleged conditions. We must also 
know when the disease process be- 
gins and when the disability is pro- 
duced. It is highly necessary that an 
accurate determination of liability be 
made. Although there are a num- 
be: of conditions involved, it is 
proper to devote most of our consid- 
eration to silicosis and silico-tubercu- 
losis. Considering the various dusts, 
the organic dusts occasionally pre- 
sent a problem causing bronchial ir- 
ritation: as an example of this, some 
persons possess a sensitivity to castor 
bean dust, because of the specific 
protein involved; another good ex- 
ample is from conio-sporium corti- 
cule encountered in lumbering and 
wood werk—this type can be abso- 
lutely cured by removal from ex- 
posure to spores. Of the inorganic 
dusts, silica is important because of 
its distinctive characteristics and its 
liability to predispose to tuberculosis. 
Briefly, we have an involvement of 
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the lymphatic system, peribronchial 
structures. and finally the paren- 
chyma of the lungs. True silicotics 
may live from 20 to 50 years after 
contracting the disease, while those 
who have both silicosis and tubercu- 
losis die in a comparatively short 
time. The antemortem diagnosis is 
difficult, there are different findings 


in different persons. The disease 
should not be compensable unless 
tuberculosis develops. The second 
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stage of silicosis is partly disabling 
while the third stage is always defi- 
nitely disabling. An important thing 
to emphusize in our present situation 
is the principle that compensation 
should be on an emergency basis un- 
til disability is definitely proved. 
Anthracosis causes passive conges- 
tion but there is not associated the 
tendency to tuberculosis. There is a 
liability to local acute infections and 
the terminal picture is usually influ- 
enza or pneumonia. A summary of 
the pathological findings of the In- 
ternational Congress on Silicosis was 
given. Slides showed various de- 
grees of typical silicosis and also 
gross and microscopic pathological 
changes, including a cross-section of 
a typical silicotic nodule, of lymphatic 
nodules, of silicosis and tuberculosis 
with cavitation, of early caseation of 
silicotic nodules, second stage sili- 
cosis and tuberculosis, deposits of 
coal pigment in microscopic sections, 
advanced tuberculosis simulating sili- 
cosis, and microscopic sections of 
typical tubercles of tuberculosis. 

DR. ARNOLD discussed the prob- 
lem from the research point of view; 
believes it to be primarily one of at- 
mospheric pollution. Reference was 
made to the work of Jones concern- 
ing sericite, and Dr. Arnold believes 
that definite geological advice is nec- 
essary. It is certainly necessary to 
know more about the qualities of the 
dust and about the degeneration of 
certain rocks and the physical and 
chemical changes which they under- 
go during such degeneration. It is. 
therefore, suggested that more re- 
search work should be done in pet- 
rology. 
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HE FIRST 
teenth 


session of the Nine- 
Annual Meeting of the 
American Association of Industrial 
Physicians and Surgeons contained 
the President’s Address by Dr. Don- 
ald Lowe, a paper on “Traumatic 
Neuroses” by Dr. Joseph Fetterman, 
of Cleveland, and a presentation by 
Dr. H. H. Drysdale, also of Cleve- 
land, on “Medicolegal Hazards.” Dr. 
Lowe’s address appears on p. 34. 

DR. JOSEPH FETTERMAN stat- 
ed that there has been much interest 
in the subject of traumatic neuroses 
since Erickson’s paper on railway 
spine. Oppenheim, Strumpell and 
Figler had various ideas concerning 
the initiation of traumatic neuroses. 
There has been a decided conflict be- 
tween the conceptions of organic 
changes and emotional disturbances. 
Among the many attempts at classi- 
fications, that of Bing was particu- 
larly mentioned. The author divides 
traumatic neuroses into four classes: 
(1) the injury group; (2) the indus- 
trial group, in which the occupation 
plays a considerable factor; (3) the 
indemnity group, in which comyen- 
sation is of importance; and (4) the 
inherent neurosis group, in which 
there was previously demonstrated a 
nervous instability. It is recognized 
that there are many mixed forms 
and transitions. In the injury group 


Oppenheim and Erickson have de- 
scribed typical cases. The symptoms 
may be the result of definite brain 
changes, these causing an _ interfer- 
ence with nerve impulses and also 
changes being observed in the dy- 
namics of the spinal fluid. Practi- 
cally all authors agree on this group. 
Some investigators believe that real 
evidence of injury must be estab- 
lished. In the industrial group there 
has been created on the part of per- 
sons Classified in this category, an 
attitude of dislike and hatred of 
work. The injury is interpreted as 
evidence of unfairness of the lot of 
such persons. Natural development 
of sympathy for self and hatred for 
the employer has a definite effect on 
the aggravation of symptoms. Slater 
found in 7000 employees in 10 years 
only three cases of traumatic neu- 
roses, because of the inherent satis- 
faction of this working group; this 
investigator made the statement that 
the cure of such cases is industrial 
and not medical and that further- 
more a fine esprit de corps prevents 
the occurrence of neuroses.  Illus- 
trative cases were mentioned in 
which the use of illness was made to 
protect against the dislike of work. 
It has been stated that traumatic 
neuroses may be regarded as a pro- 
test of labor against capital, accord- 
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ing to a German author. The indus- 
trial group is not necessarily moti- 
vated by indemnity particularly, but 
symptoms may be aggravated by 
compensation. In considering the 
indemnity group, it should be noted 
that before the beginning of insur- 
ance in 1870 there were many cases 
of injuries but neuroses were not 
common. Reichhardt says that the 
patients in this group must not be 
considered malingerers—there is a 
difference between being sick and 
feeling sick. Persons in the indem- 
nity group find with the possibility 
of compensation, things which they 
were never aware of before and to 
which their attention probably was 
never called previously, although 
they were quite likely in existence. 
Symptoms in this type of persons 
are unconsciously mobilized. In the 
group of those classified as inherent 
neuroses it is important to remem- 
ber Charcot’s principle that there is 
little difference in hysteria and trau- 
matic neuroses, as he saw them. 
Whatever the basis, we are living in 
a very neurotic age and many react 
more easily to fears and attitudes of 
insecurity. These patients have found 
that they get a great deal of sym- 
pathy for the objective results of 
their injuries. Another reason for 
the development of these cases is 
placing the blame on someone else 
for their nervousness. Therefore, 
one who has been a genuine neurotic 
before an injury, is liable to magnify 
the results of the trauma.  JIJilustra- 
tive cases were cited showing the 
tendency to deliberately court injury. 
The paying of indemnity does not 
help in many of these instances. 
Treatment of traumatic neuroses is 
variable; a great deal of responsi- 
bility must be placed upon safety 
engineering for the prevention of 
accidental injuries. Physicians have 
a considerable responsibility in the 
prevention of fright and fear reac- 
tions. 

DR. H. H. DRYSDALE in speaking 
on “Medicolegal Hazards,”’ stated that 
25 years ago there were few compe- 
tent medical witnesses and that these 
were unusual men; they were courte- 
ous on the stand and firm when they 
believed they were right: they knew 
that they had a solemn responsibility 
and in each case they went into court 
properly equipped; but this is a story 
of past history. With the develon- 
ment of transportation and communi- 
cation there occurred increases in 
the chances for the development of 
medicolegal cases. The development 
of industrial medicine also came 
about, which had a definite effect on 
medicolegal cases, and made many 
changes, not, however, without op- 
position. Industrial medicine, how- 
ever, is firmly intrenched today. 
There has now been recognized a 
definite tendency on the part of 
medical witnesses to exhibit a zeal to 
stress their attainments and to em- 
phasize the importance of subjective 
symptoms. There are no adequate 
courses on medicolegal work, particu- 
larly referring to the training of phy- 
sicians as witnesses; the young gradu- 
ates are, therefore, easily misled. The 
medical witness of today should thor- 
oughly realize that his testimony is 
only a small part of a long line of 
evidence and that it may be entirely 
disregarded. 
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The very great importance of small 
psychological points in the courtroom 
has not been given due considera- 
tion; many times decisions hang on 
these points. As is well known, the 
lawyer for the plaintiff always pic- 
tures a very bad situation and the 
other attorney denies the existence 
of such conditions; the court must 
stand somewhere in between these 
two. The medical expert should be 
well informed and answer directly 
only what is .asked him, without 
fear, having previously been well 
prepared. One should avoid the 
certification of disability without a 
full examination and be particularly 
careful about statements made. IIl- 
lustrative cases were given to show 
evidences of malingering after an 
examination and the use of chemi- 
cals to produce lesions. The length 
of time consumed in making the ex- 
amination is an important point and 
may be brought out in the cross-ex- 
amination by the opposing attorney. 
When a lawyer reads a statement, 
book or journal and asks the opin- 
ion of the witness, the witness 
should request that all of the state- 
ment should be read and that the 
date of the vnublication be given— 
anybody can write a book or paper 
and the witness is entitled to differ 
from the opinion of the author. The 
prevailing opinion that medicine is 
an inexact science may be answered 
by saying that it is in most instances 
as exact as the practice of law. In 
answering the question concerning 
professional charges, the reasons can 
be amply justified and if necessary 
compared with lawyer’s fees. Only 
quacks can guarantee cures, so that 
the ovinion of the witness as to the 
prognosis is always worthy of con- 
sideration; however, there would be 
differences of opinion according to 
circumstances of each case. It is rec- 
ommended that reputable medical 
witnesses should avoid subpoenas 
and also should have an understand- 
ing of a definite type about fees. 
Members of the medical profession 
should cooperate on avoiding testi- 
mony on a contingent basis. Work- 
ing on the basis of credit as medical 
advisor and witness is not feasible: 
physicians should be paid promptly 
or in advance and should use sound 
business principles in this work. 
Different lawyers stress the impor- 
tance of different legal points and 
their significance. For example, the 
Romberg test Has no _ significance 
without other characteristic findings, 
but has been made the basis for 
considerable emphasis in previous 
cases. The medical witness should 
always avoid taking a chance on the 
answering of a technical question 
with which he is unfamiliar: this 
should be referred to those who are 
competent. The use of common 
English and description of the condi- 
tions in simple terms should always 
be attempted, with the explanation 
of the technical names and terms. A 
good medical witness. anticipates 
questions that may be asked him 
and, therefore, makes thorough prep- 
aration. Before making a diagnosis, 
one should use all possible tests and 
investigative procedures. Statements 
written and signed, should be very 
carefully made, even with full proof. 
Quite recently there have been a 
number of instances in which the use 
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of encephalography has been made 
the basis of legal proof of brain in- 
jury; in certain instances this has 
not been fully established as a real 
criterion and great difficulty has 
arisen. Medicolegal work is fascinat- 
ing and of considerable interest to 
those who like it; it contains a broad- 
ening outlook and continued experi- 
ence in this field helps to acquire 
poise and control afforded nowhere 
else in medical experience. 


Silicosis Symposium 


SYMPOSIUM on silicosis was 

held at the Cleveland City Hos- 
pital at the afternoon session of 
Monday, June 11. Dr. Emery R. 
Hayhurst, of Columbus, spoke on the 
occurrence, etiology, x-ray and clin- 
ical findings, and prognosis. Dr. R. 
C. McKay, Chief, Division of Tuber- 
culosis, Cleveland City Hospital, 
spoke on silicosis and its relation to 
the tuberculosis problem. Dr. C. O. 
Sappington of Chicago, gave a talk 
on some medicolegal phases of sili- 
cosis. Dr. Zolton Wirtschafter of 
Cleveland, talked about the preven- 
tion of silicosis. 

DR. HAYHURST mentioned the 
findings of the Committee on Pneu- 
moconiosis of the American Public 
Health Association in 1931, calling 
particular attention to the definition 
of silicosis as formulated by this 
group. There are two types of sili- 
cosis, acute and chronic; although 
the acute tyne is not new, it has 
probably been overlooked—it was 
first described by Dr. B. F. Richard- 
son, in 1875-76. Sir Thomas Oliver 
also wrote about this type of silico- 
sis in 1916, and Ross recognized it 
in 1928. Pancoast and Pendergrass 
also observed in x-rays the typical 
haziness of chest films and called at- 
tention to a rapid interstitial fibro- 
sis: Kessler in 1931 reported cases in 
the abrasive nowder industry, and 
Martland of Newark has given the 
pathological findings on six fatal 
cases. The British nave also cited a 
series of rapidly developing cases 
which are different from the usual 
experience. Gardner calls attention 
to other cases of rapid silicosis in 
the American Journal of Public 
Health for December, 1933, adding 
nine cases from a West Virginia ex- 
perience. Chronic silicosis was 
known before the discovery of the 
tubercle bacillus: Arnold, of Leip- 
zig, described chronic. silicosis in 
1875 and Oliver and Tatman in 1902. 
Other American authors followed, 
notably Lanza and Childs in 1914 
and Pancoast, Miller and Landis in 
1917. The chronic forms of silico- 
sis may be classified as: (1) a sili- 
cosis of the slow progressive type: 
(2) a silico-anthracosis, mentioned 
by Cummings: (3) silicatosis, as 
called to our attention by Badham 
in 1927 and in relation to which Mc- 
Cord has given an excellent biblio- 
graphy in Industrial Medicine for 
July, 1933; (4). siliconosis, which 
was also noted by Badham in 1927— 
this has reference to the exposure to 
mixed dusts of varying proportions; 
and (5) asbestosis, which is mani- 
fested by ground glass effect in the 
x-ray films and the presence of ty- 
pical asbestosis bodies, although the 
latter is not necessarily diagnostic. 
In regard to the occurrence of sili- 
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cosis Lanza has estimated that ap- 
proximately 500,000 workers are ex- 
posed to dust. Harrington has show- 
ed a wide variety of exposures in his 
work, as has also Neiswander; the 
most extensive occupational refer- 
ences on this subject have been pub- 
lished by Russell from the South Af- 
rican Congress in 1930. Regarding 
the etiology of silicosis, there are a 
number of factors which apparently 
play some part, while others do not. 
Apparently sex is no factor and fe- 
males are not likely to be employed 
in exposed occupations. Residence is 
important, especially exposure to 
dust storms for years in arid regions; 
apparently high altitudes predispose 
to silicosis; as to age, the incidence 
is greater in older men. Regarding 
body type, the short individual and 
the short-sighted individual may be 
more susceptible because of the ne- 
cessity to get closer to his work— 
the deformation of nasal apertures 
has been mentioned. The type of 
work is especially important and a 
number of unsuspected sources were 
mentioned as follows: stirring up the 
floor dust—wetting processes which 
also cause clouds of dust—personal 
carelessness—and inadequate appli- 
ances. Race apparently has no par- 
ticular effect, but colored groups are 
apparently more susceptible. Previ- 
ous exposure in various types of oc- 
cupations is important. Exacting 
work requiring long hours and hard 
manual labor which increases the 
rate of respiration have been found 
to be very definite factors in the in- 
crease in the chances in getting sili- 
cosis. War gases do not ordinarily 
predispose to silicosis, but sulphur 
dioxide probably does have some ef- 
fect. A number of physical factors 
are important: particle size of the 
dust to be considered, particles un- 
der two microns being probably the 
most important: the amount of free 
silica in the dust is rather important 
and it is quite likely that when a 
dust contains above 25% free silica 
and a percentage of 40 to 50 com- 
bined silica, it can produce silico- 
sis. Heffernan thinks that silicon 
dioxide is useful in scar tissue in 
providing strength. Sladden believes 
that 1° of silicon dioxide in tissues 
is dangerous, while McNally reports 
that above two millgrams per gram 
of dried tissue shows the presence 
of silicosis. Clay is supposed to be a 
protective element and alkalies are 
supposed to be predisposing ele- 
ments. However, Cunningham has 
reported a series of cases with high 
concentration of silica dust associat- 
ed with alkali, without the produc- 
tion of silicosis. Teleky believes that 
there is only a_ pigment-producing 
effect from the exposure to iron Ox- 
ide. However, this is different in 
iron mining and quite likely is the 
cause of the occurrence of siliceous 
strata. The matter of the cause of 
silicosis being ascribed to sericite or 
other fibrous minerals is still con- 
troversial. Oliver reported a con- 
siderable series in 1908 showing the 
absence of a high quartz content; a 
series reported in 1929 by the au- 
thor (with low tuberculosis  inci- 
dence) showed that the sericite con- 
tent. according to petrographic an- 
alysis, was very low. Watkins-Pitch- 
ford in 1913 reported on fibrous sili- 
cates in the production of silicosis. 
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Teleky believes that quartz is still 
to be considered the chief factor. 
There have been some recent publi- 
cations of investigations, although 
the subject should still be consider- 
ed open. The mechanism of the pro- 
duction of silicosis is now accepted 
as being a chemical change, although 
there is still a question as to wheth- 
er free silica is a recognized poison 
in the usual sense of the term. The 
effects briefly are lymphatic dys- 
function; vascular derangement; 
changes around the bronchi and 
bronchioles; emphysema; pleuritic 
changes; and diaphragmatic inter- 
ference. Mavrogordato feels there 
is some immunity possjble, and this 
effect is probably due to the ana- 
tomical and personal differences of 
individuals. Dr. Hayhurst gave a re- 
view of the physical findings calling 
attention to certain points in the his- 
tory and the objective examination. 
In the chronic type of silicosis it is 
important to keep in mind that no- 
dulation is the typical pathological 
lesion. A description of the x-ray 
appearance of nodules in the various 
stages was also mentioned, with ac- 
companying x-rays to demonstrate 
these points. The matter of x-ray 
technique may be summarized by 
saying that any technique which will 
bring out fine tuberculous exudates 
is efficient. Pancoast also ‘calls atten- 
tion to the necessary technique for 
this type of work. Classifications 
have been made on different basis, 
particularly on the _ pathological 
points. In this Pancoast and Gard- 
ner have done excellent work. The 
recent work of Lemon and Higgins 
in the American Review of Tubercu- 
losis for November, 1933, is note- 
worthy. Silico-anthracosis has been 
described by Starr and Brundage in 
its occurrence among soft coal min- 
ers and the predisposition to influ- 
enza and pneumonia. The diagnosis 
of silicosis, which is one of the most 
secure in the realm of occupational 
diseases, rests upon the x-ray find- 
ings, the work history and occupa- 
tional exposure, the clinical findings, 
serial roentgenography, and _ finally 
on autopsy. One must differentiate 
bilateral fibroses due to many other 
things which are quite common and, 
finally, rely upon nodulations and 
characteristic pathological lesions. A 
number of slides demonstrating the 
X-ray appearance of various types 
of silicosis and explaining also the 
prognosis were exhibited. 

DR. C. O. SAPPINGTON in speak- 
ing of some medicolegal phases of 
silicosis stated that specialization 
and the development of information 
in occupational diseases has been 
greatly nelgected on account of the 
requirement of the compensation 
laws of providing for the treatment 
of injuries, thus giving incentive to 
the development of traumatic sur- 
gery, to the neglect of the study of 
occupational diseases. Together with 
the necessity for economic readjust- 
ment, a great deal of interest is, 
therefore, centered around silicosis, 
of which there is a great lack of un- 
derstanding among physicians, as 
well as in the legal profession. For 
any adequate medicolegal applica- 
tion of scientific knowledge, it is ob- 
viously necessary to have an appre- 
ciation of exposure factors, clinical 
and roentgenographic findings and a 
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knowledge of pathology of silicosis. 
Especial emphasis was laid on the 
importance of knowing the various 
exposure factors in dusty trades and 
processes, calling attention particu- 
larly to concentration, particle size, 
mineralogical composition, and 
length of exposure of the employee 
in terms of years. The necessity for 
a thorough physical and hygienic 
survey of plant conditions and an oc- 
cupational analysis of employees, 
before estimating the severity of the 
exposure by chemical and physical 
means, was stressed. In short, before 
going on the witness stand and say- 
ing that a certain case is silicosis, in 
addition to the medical data. one 
must know whether the man has 
worked in an atmosphere where sili- 
cosis is possible. Without reflecting 
on the legal profession in any way 
or criticizing court procedure, it is 
evident that the hazard of placing 
the decision in the hands of unin- 
formed laymen on the typical jury, 
is jeopardizing to a fair decision both 
for plaintiff and defendant. Many 
suggestions have been made regard- 
ing the creation of special boards of 
experts and the possible adjudication 
of cases in this way. The participa- 
tion of insurance companies is an 
important economic subject, and it is 
clearly indicated that the difficulties 
which these companies are now hav- 
ing are largely consequent upon the 
use of old methods of visual inspec- 
tion which had formerly been used 
in regard to rating injury hazards, 
but which cannot now be adapted to 
the estimation of occupational dis- 
ease exposure. A plea is made for 
the greater cooperation of the legal 
and medical professions, with a bet- 
ter understanding of the mutual 
problems of both. Reference was 
made particularly to the work of the 
California Bar Association and the 
California State Medical Association 
in providing greater reciprocation 
between these two bodies: it was 
recommended that such local groups 
should form the basis for a national 
medicolegal association. Regarding 
the etiology of silicosis, the sericite 
theory of Jones is considered to be 
in the experimental stage, although 
recent articles indicate that there 
may be some validity in Jones’ or- 
iginal idea. Apparently the chief 
point of difficulty lies in petrogra- 
phically distinguishing between seri- 
cite and a number of other fibrous 
minerals which may produce changes. 
Until properly prosecuted animal ex- 
periments, adequately controlled as 
to type and amount of dust exposure, 
can be done, it is obvious that this 
theory awaits either confirmation or 
refutation. The suggestion was made 
that a national occupational disease 
institute might be the way out of 
settling many of the problems of the 
present and some of those which will 
arise in the future. The method, 
however, is not so important as the 
principle of providing proper re- 
search which can be anplied to daily 
industrial problems. Finally, it is 
obvious that our present need is for 
the cooperation of the medical and 
legal professions and the use of all 
available and scientific knowledge, 
in application to the present silico- 
Sis situation. 

DR. R. C. McKAY in speaking 
about the relationship of silicosis to 


sas tn mahi * saan ia as Wh ih it ini 












ss bs ie a Ani lath i eis ih Bia ih inn a ila 


er tt ees wate 





Vout. 4, No. 1 


the tuberculosis problem, stated that 
there was quite a bit of silicosis seen 
in tuberculosis work; for instance, 
in a 350-bed hospital, six cases of 
silicosis are being studied at the 
present time. A group of films de- 
picting changes were shown, the first 
group demonstrating the differences 
roentgenographically between tuber- 
culosis and silicosis. In the second 
group there is a question of tubercu- 
losis which may be present with an 
actual silicosis implantation. A third 
group—definite silicosis with tuber- 
culosis superimposed—all proved by 
autopsy, was demonstrated. A series 
of clinical cases was also shown by 
Dr. McKay showing the importance 
of correlating the clinical evidence 
with roentgenographic findings. 
These were among polishers, foun- 
dry workers, and in one _ instance 
there was a complicating infectious 
arthritis in a stone-quarryman. 

DR. ZOLTON WIRTSCHAFTER 
discussing preventive measures, em- 
phasized the point that is of greatest 
importance in this work and that is 
the reduction of the concentration of 
the dust in the breathing atmosphere. 
The work of Mavrogordato giving 
critical levels on dust concentrations, 
was reviewed, with attention being 
especially called to the critical levels, 
A, B, and C as designated by this in- 
vestigator. An important conception 
to keep in mind is the difference be- 
tween the so-called “income” dust 
and what Mavrogordato calis the 
“capital” dust. Apparently the seg- 
regation of processes is more impor- 
tant in the prevention of. silicosis 
than the use of wet processes. Fin- 
ally, periodic dust counts with main- 
tenance of the dust at an absolute 
minimum of concentration is the 
ideal method of control. 

IN THE CLINICAL meetings at the 
Cleveland City Hospital, on Tuesday, 
June 12, Dr. D. M. Glover presented 
a series of cases of burns, showing 
the technique of dealing with recon- 
struction surgery and plastic work. 
A number of cases of burns in chil- 
dren were presented, particularly 
with burns involving considerable 
areas of the axilla, chest, neck, and 
hands. The technique of using flaps 
for grafts was demonstrated, with- 
out alluding to the details of the tan- 
nic acid treatment which is previ- 
ously given before skin grafting. 
These cases were shown in various 
phases, so that the demonstration of 
the various steps in the treatment 
was evident. In addition to this ser- 
ies of burns, other cases were dem- 
onstrated as to the value of plastic 
and reconstruction surgery involving 
the healing of ulcers, a case of lupus 
vulgaris and instances where con- 
siderable tissue has been lost from 
mutilating injuries. 

Dr. George I. Bauman demonstrat- 
ed a case of fracture of the internal 
semilunar cartilage and the post-op- 
erative results of this case. Demon- 
strations were also made of the 
Kirchner wire apparatus and various 
types of spreaders as applied to frac- 
tures around joints. It was also 
shown how traction is exerted in 
these cases by the appliance of vari- 
ous orthopedic devices. Discussion 
was given concerning the relative 
disability in these cases, the treat- 
ment after the appliance is put on, 
during its application, and after- 
ward. 
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During the afternoon session on 
Tuesday, at the Cleveland Clinic, Dr. 
W. S. Duncan demonstrated a series 
of cases of amputation in instances 
of gangrene due to arteriosclerotic 
processes. Mention was also made of 
the operation of bilateral ganglionec- 
tomy which was also done in con- 
junction with amputations, under 
spinal anesthesia. Instances were al- 
so given of bone grafts in non-union 
fractures. 

Dr. James A, Dickson demonstrat- 
ed a series of cases regarding the re- 
pair of tendon injuries and also the 
treatment of a case of congenital 
shortness of one leg. General anes- 
thesia is used in these cases with an 
Esmarch bandage, giving a bloodless 
field which is of great advantage in 
tendon work. Especial emphasis was 
placed on thorough cleansing and its 
importance, the use of soap and wa- 
ter, not antiseptics, finishing with 
alcohol. 

Dr. Walter G. Stern, of the Ortho- 
pedic Service of Mt. Sinai Hospital, 
Cleveland, reported on 300 cases of 
compound fractures, conservative 
treatment being used, with the re- 
sult that there was no infection, no 
non-union, nor necessity for ampu- 
tation. An outline of the principles 
involved was as follows: These cases 
are not allowed to be treated by in- 
ternes; first there is a _ thorough 
cleansing process, in which no bone 
is removed, and an aseptic prepara- 
tion for operation. The author does 
not believe in typical debridement 
and thinks that it is necessary to 
save all tissue possible, making an 
anatomical rearrangement of it if 
necessary. After the chance of in- 
itial infection has subsided, reduc- 
tion of bones is made under surface 
and these are fixed. The patient is 
then sent to bed and kept under op- 
iates without a change of linen, un- 
less the linen has been badly soiled 
by the patient. The important prin- 
ciple here is to keep the patient 
quiet. Small rises in temperature 
are disregarded, but a real rise in 
temperature is investigated. No x- 
rays are taken until several days 
have elapsed when a chance for in- 
itial acute infection has passed. After 
the case has been properly diag- 
nosed through x-ray and other pro- 
cedures, the plaster casts are applied. 
The author believes that the least 
amount of manipulation and the 
least use of wiring or plating devices 
is the most satisfactory. Neither does 
he believe that vaseline or Bipp 
should be used, or extensive opera- 
tion of any kind undertaken. 


I. M. & S. Code and Standard 


HE NEW ENGLAND JOURNAL 

OF MEDICINE: At the recent 
meeting of the American College of 
lin A. Martin and he had had a 
Surgeons in Chicago, Dr. Frederick 
A. Besley announced that Dr. Frank- 
meeting with W. I. Allen, Deputy 
Administrator of the National Re- 
covery Administration, and that he 
had agreed to the principle of their 
suggestions for a code to govern the 
N. R. A. in plans for the medical and 
surgical care of industrial workers. 
The provisions of this code are: 

1. All industrial medical clinics 
shall be requested or required to 
conform to the standard for indus- 


Page 31 


trial clinics as it has been estab- 
lished by the American College of 
Surgeons (or organized medicine). 

2. It shall be requested or required 
of employers that all new employees 
shall be given pre-employment ex- 
aminaton and records kept of this 
examination, and that a health audit 
be made of all employees, old or 
new, at least once a year. This ex- 
amination to be made by the physi- 
cian and surgeon employed by the 
given industry. 

3. That industry further be re- 
quested or required to establish and 
maintain a pathological and x-ray 
laboratory. If the industry employs 
one or more thousand this is to be 
an individual laboratory for such a 
plan, but in smaller industries a 
common or joint laboratory may be 
maintained in communities. 

4. Any physical defect revealed at 
these examinations shall be cared 
for by the industry so far as they 
come within the scope of the com- 
pensation law of any given state. 

5. If physical defects are discov- 
ered by these examinations which 
do not come within the scope of the 
workmen’s compensation law, then 
the patient should be instructed to 
consult his or her family physician 
for treatment and the physician of 
the patient should be furnished the 
facilities and records of the indus- 
trial laboratories, and this service 
should be rendered at minimum cost. 

6. In so far as practical, the facili- 
ties of the laboratories should be 
available to the family physician for 
service to the family of the employee, 
and the medical department of the 
industry should correlate with him 
in arriving at a diagnosis. 

7. Insist that industry utilize hos- 
pitals which are equipped with prop- 
er facilities and standardized. These 
hospitals should be used, as far as 
feasible, as health centers, for peri- 
odic health examinations. 

The American College of Surgeons 
Minimum Standard for Industrial 
Medicine and Traumatic Surgery is: 

1. That the industry shall have an 
organized medical department, or 
service, with competent medical staff 
including consultants and adequate 
emergency dispensary and _ hospital 
facilities and personnel to assure effi- 
cient care of the ill and injured. 

2. That membership on the medical 
staff shall be restricted to physicians 
and surgeons who are (a) graduates 
of scientific medicine holding the de- 
gree of Doctor of Medicine, in good 
standing and licensed to practice in 
their respective states or provinces; 
(b) competent in the field of indus- 
trial medicine and traumatic surgery; 
(c) worthy in character and in mat- 
ters of professional ethics, that in the 
latter connection, the practice of the 
division of fees under any guise what- 
soever be prohibited. 

3. That there shall be a system of 
accurate and complete records filed 
in an accessible manner—a complete 
record being one which _ includes 
identification data; cause of illness or 
injury; nature and extent of illness 
or injury; detailed description of 
physical findings; special examina- 
tions such as consultations, clinical 
laboratory and x-ray; tentative or 
provisional diagnosis; treatment: 
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disability; progress of illness or in- 
jury; final diagnosis; condition on dis- 
charge; end results, and such addi- 
tional information as may be required 
by statute for Workmen’s Compensa- 
tion claims or for other purposes. 

4. That all patients requiring hos- 

pitalization shall be sent to institu- 
tions approved by the American 
College of Surgeons. 
9. That the medical department 
shall have general supervision over 
the sanitation of the plant and the 
health of all employees. 


Industrial Medicine and 
Public Health 


Abstracts of Papers, Convention of the 
American) Medical” Association, Cleve- 
land, Olio, June, 1934 


HE ADDRESS of the Chairman, 

Dr. Wilson G. Smillie, of the Sec- 

tion on Preventive and Indus- 
trial Medicine and Public Health, 
was on “The Relation of Industrial 
Hygiene to Public Health Pro- 
grams.” The various activities of in- 
dustrial hygiene are difficult to de- 
fine, particularly with relationship 
to public health programs. The spe- 
cific measures which may be men- 
tioned, are as follows: (1) preven- 
tion of industrial accidents; (2) pre- 
vention of industrial diseases: (3) 
promotion of hygienic environment: 
(4) promotion of the general health 
of workers; and (5) health educa- 
tion. It is the function of industry to 
do everything in its power to pro- 
tect its workers from injury and dis- 
ease. The functions of government 
with regard to these programs may 
be briefly summarized: (1) the use 
of protective legislation; (2) factory 
inspection—although this is a fun- 
damental principle, usually the per- 
sons involved in this work have poor 
qualifications; (3) research—this be- 
ing the middle or neutral ground 
which is involved, rather than tak- 
ing sides: (4) an advisory service in 
regard to hygiene and_= sanitation, 
which should be helpful and not in- 
hibitory; and (5) health education 
for workers. It is not the purpose 
of the author to specify what gov- 
ernmental agency should be _in- 
volved. At the present time there is 
no general policy established. In 
most health departments there is no 
program adapted to industrial hy- 
giene. It should be borne in mind 
that industrial hygiene is a specialty 
demanding a specialized type of ex- 
perience and judgment. Leadership 
should be vested in the states pri- 
marily. At the present, Connecti- 
cut, Michigan, Mississippi and Ohio 
have active programs in industrial 
hygiene. Mention should be made 
of the excellent work done by the 
Division of Industrial Hygiene of the 
U. S. Public Health Service which 
is of great value in establishing re- 
search principles providing them 
for adaptation to practical problems. 
More state governments should ex- 
tend their work into industrial hy- 
giene and avail themselves of an op- 
portunity which has been neglected 
in the past. There should be active 
cooperation between the ~ public 
health and labor departments of the 
various states in this work. Compen- 
sation boards have not functioned 
properly in the past; for example, 
the problem of the diagnosis of sili- 
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cosis and lead cases cannot be satis- 
factorily settled before referees; spe- 
cial boards are very necessary for 
the proper adjudication of these 
cases, and should be supplied through 
the assistance of the health depart- 
ment. It is necessary to emphasize 
the importance of occupational his- 
tory and occupational details, which 
should be given more serious consid- 
eration in the future. Finally, the 
division of industrial hygiene will 
become a very important adjunct to 
the health department of the future. 


R. A. J. LANZA gave a paper 

on the “Epidemiology of Lead 
Poisoning.” Lead is in such wide- 
spread use and found in so many 
different processes that lead poison- 
ing is still a matter of concern. Be- 
cause of the many changes in pro- 
cesses and the appearance of lead in 
new and strange applications, the 
last word has not yet been said on 
the subject. Lead poisoning is really 
as protean in its manifestations as 
lues. Modes of entrance into the 
body are via the respiratory system, 
the gastrointestinal system, and 
through the skin; in the latter route, 
it is doubtful that lead really is ab- 
sorbed except after damage to the 
skin and in cases of organic com- 
pounds such as tetraethyl lead. <A 
matter of great importance is the oc- 
curence of lead as finely divided 
fumes and dust which is probably 
the most serious type of exposure. 
The main entrance of _ industrial 
lead is through the respiratory sys- 
tem, whereas ingestion is usually 
the rule in non-industrial cases of 
lead poisoning. Different studies re- 
garding lead poisoning were cited by 
the author, among them = several 
studies on water supply, from spiri- 
tous liquors, and in one instance 
where lead was used to counterbal- 
ance the grinding wheel used in a 
flour mill, resulting in poisoning of 
persons using the flour. Another in- 
stance of more recent study is that 
made by the Baltimore Health De- 
partment in which old battery cases 
were used as fuel, causing a num- 
ber of cases of lead poisoning. There 
has been a report from Australia 
concerning the occurrence of ocular 
neuritis in children, followed in this 
country by similar reports. In Ja- 
pan, lead has been found to be a 
constituent of toilet powders, thus 
causing poisoning to a number of 
users. One great difficulty in our 
knowledge on lead poisoning is that 
there are no statistics on morbidity 
and there are very little data on 
mortality. The various processes in 
industries where lead is commonly 
a source of difficulty were named. 
Among these are lead mining, smelt- 
ing and refining, lead burning, sol- 
dering, tempering, and _ plumbing; 
the manufacture of lead salts and 
compounds, pigments, and instances 
of where lead is used in the manu- 
facture of other products, such as 
battery making, paints, rubber and 
chemical works. Type founding is 
also to be included, as well as paint- 
ing, enameling, and glazing, and al- 
so scraping and chipping, and spray- 
ing of lead-containing substances. 
In the majority of instances, in the 
larger industries, sufficient protec- 
tion is afforded the worker. But it is 
quite likely that there are many mild 
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cases of lead poisoning which are 
unrecorded; however, the _ protec- 
tion afforded is mainly effective. It 
is interesting to note the examples 
of poisoning in persons not directly 
associated with lead processes. In 
most industrial experience, in fact 
as a common thing, the number of 
respiratory affections outnumber 
considerably the number of gastro- 
intestinal cases; whenever the gas- 
trointestinal cases outnumber the 
respiratory afflictions, the possibil- 
ity of lead poisoning should be ser- 
iously considered. 


oe JOSEPH C. AUB gave a pa- 
per on “Chemistry of Lead in 
the Body.” This paper was largely a 
review of the subject for the past 10 
years, together with some ideas and 
comments on the part of the author. 
It is of course well recognized that 
the inhalation of lead in a finely di- 
vided state gives rise to the most 
toxic effects. The form of the lead 
in the blood and also in the bones 
is important; studies have led us to 
conclude that lead exists in the form 
of dilead phosphate in the blood and 
in the form of triphosphate in the 
bones. There is some disagreement 
in regard to this point, and quite 
likely there are a number of possi- 
bilities that these compounds may 
exist in different chemical forms. 
In regard to the excretion of lead, 
the findings do not indicate the type 
of exposure or the amount of expo- 
sure when in small quantities. It is 
believed that most of the lead passes 
through the feces unchanged. Path- 
ological studies have indicated that 
there is a characteristic distribution 
of lead in the viscera and in the 
bones, on account of the great avid- 
ity of the bones which is an impor- 
tant consideration. It is interesting 
that death from lead poisoning may 
be caused by an amount approxi- 
mating one gram of stored lead. 
Charts were exhibited to show the 
difference in lead excretion on var- 
ious diets and controlled calcium in- 
take. No trouble should arise in the 
excretion of lead when gradual in- 
creases are made in the medication 
causing increased excretion. A cal- 
cium diet and the injection of cal- 
cium gluconate are very useful in 
the toxic episodes. It should be em- 
phasized that the excretion of lead 
through the urine is not a measure 
of the total excretion. The lead and 
the calcium streams run in the 
same direction; the metabolism of 
calcium in the bones is very impor- 
tant here. When needed the calcium 
content of the trabeculae of the 
bones is available as a supply. It 
has been definitely shown that this 
supply is called on when needed 
and may later be replaced when the 
body has adjusted itself in its cal- 
cium metabolism This is important 
to keep in mind, since tne lead is 
also stored in largest quantities in 
the trabeculae. Certain investigators 
by the use of radioactive lead in- 
jected into experimental animals 
have proved that deposits were 
greatest in concentration in the tra- 
beculae, which are situated near the 
epiphyses of the bones. The subject 
of deleading versus storage has giv- 
en rise to considerable discussion 
and presents a number of very im- 
portant problems. 
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i? ROBERT A. KEHOE present- 
ed “Normal Absorption and Ex- 
cretion of Lead.” He made refer- 
ence to previous work of his, pub- 
lished elsewhere, concerning the 
normal excretion of lead in several 
groups Of Mexicans, subjected to 
the inhalation and absorption of 
lead because of the environment in 
which they lived. Reference was 
made to food control as being a very 
important item, because of the oc- 
currence of appreciable amounts of 
lead in common articles of food. 
Tabulations were shown giving the 
mean of urinary and fecal excretion 
in normal persons, and also com- 
parisons of spectroscopic and chemi- 
cal methods of estimating the quan- 
titative amounts excreted. In sum- 
mary, numerous’ experimentalists 
have recognized the virtually con- 
stant occurrence of lead in the tis- 
sues and excreta of normal persons. 
The avenue by which ordinary lead 
absorption occurs is chiefly that of 
the alimentary tract; the sources are 
chiefly the natural lead content of 
food and drink augmented by their 
contamination in many ways. Prob- 
lems of greatest practical impor- 
tance are: (1) determination of the 
limits of normal absorption and ex- 
cretion in order to establish the base 
line for the recognition of abnormal 
absorption and excretion; (2) the 
accumulation of information that 
will establish the limits of harmless 
regular lead absorption; (apparent- 
ly the answer to this question is de- 
pendant upon the amount of lead 
that can be handled by the body 
without continuous accumulation), 
and finally (3) the influence of the 
factors of organized community life 
on the lead ingestion of normal in- 
dividuals. 


R. R. R. JONES discussed 

“Symptoms in Early Stages of 
Lead Poisoning.” There are many 
factors involving the response to 
lead intake. Observations have been 
made on 1500 employees among 
whom were lead poisoning suspects 
and also another group who were 
actually on compensation for lead 
poisoning. The symptoms and find- 
ings in this study were grouped into 
three parts, relating to abnormal ab- 
sorption; incipient intoxication; and 
actual lead poisoning. The lead line 
is a rather common finding in lead 
poisoning, but its absence is not sig- 
nificant. The signs as tabulated by 
the author were divided up in ref- 
erence to the digestive system, the 
nervous system, miscellaneous find- 
ings, laboratory tests, and the blood 
findings. The author emphasized 
particularly the importance of the 
reticulocyte occurrence in the blood 
picture, stating that this was a great 
deal more important than depend- 
ing upon stippled cells; the reticulo- 
cytes appear much earlier than the 
stippled cells in the blood picture 
and, therefore, give an earlier indi- 
cation of blood damage. In sum- 
mary, the paper reviewed briefly, 
from the point of view of industrial 
physicians, the various signs and 
Symptoms commonly associated with 
plumbism and discussed some of the 
observations which are considered 
of the greatest value in diagnosis of 
incipient lead poisoning. The author 
believed that one of the most valu- 


INDUSTRIAL MEDICINE 


able early signs is the occurrence of 
reticulocytes in the blood examina- 
tion. 


R. ELSTON L. BELKNAP pre- 

sented “Control of Lead Roison- 
ing in the Worker.” Reference was 
made to a survey in a storage bat- 
tery plant where 500 cases had been 
exposed, in which 200 cases showed 
lead absorption and 100 cases of ac- 
tual intoxication. In the experience 
of supervising ~the men, in a plant 
of 100 employees, during the first 
three months of the experience six 
cases of poisoning were encountered: 
the same plant now has one to two 
cases a year. There have been no 
cases in the last six months, although 
the exposure has not ceased and in 
some instances has increased in cer- 
tain processes. The formulas for pre- 
ventive procedures are not so sim- 
ple that they can be delegated to a 
plant foreman or applied by the av- 
erage industrial surgeon; this is es- 
sentially a problem in internal medi- 
cine. Preemployment history and 
previous occupational record forms 
were distributed by the essayist, as 
well as periodic examination forms. 
The importance of the lead line was 
emphasized and the technique for 
its examination given, as well as 
the technique for stippled cells to 
which a great deal of attention is 
paid in periodic examinations, be- 
fore anemia really develops. The 
findings of the periodic examina- 
tions should be reviewed directly by 
the medical supervisor to initiate 
whatever changes are needed. It has 
been found that an air-line mask is 
a very efficient preventive measure. 
Case reports were given regarding 
various types of reactions. In sum- 
mary, the present demonstration of 
the principles of control of lead 
poisoning has been based on the di- 
vision of the cases into lead absorp- 
tion (1) plus severe intoxication re- 
quiring hospitalization; (2) plus 
mild intoxication which is not dis- 
abling; (3) plus laboratory signs of 
intoxication; and (4) without labor- 
atory signs of latent intoxication. 
Except for the first actually disabled 
group, the other three potentially 
disabled groups have been treated 
with the worker on his job. Such 
treatment must start before disabil- 
ity, utilize calcium advisedly but not 
as a routine, and consider under per- 
fect laboratory and clinical control 
that artificial deleading is superior 
to spontaneous uncontrolled delead- 
ing. 


R. IRVING GRAY read the last 

paper in this session, “Recent 
Progress in the Treatment of Plumb- 
ism.’ Based on the studies of Aub 
and his co-workers and on the more 
recent work of Shelling, the author 
gave tables regarding diets with low 
calcium and high phosphorus con- 
tent. Various tabulations were shown 
in which the ratio of calcium to 
phosphorus was one to two, one to 
three, and one to four. The aim in 
this type of therapy has been to 
have the lead either excreted or de- 
posited in an innocuous form. In 
the observations of the author, the 
high phosphorus and low calcium 
diets were found to be an effective 
method of deleading and treating 
patients suffering from lead poison- 
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ing. Case reports with details of re- 
peated deleading of hospital patients 
were given with extensive labora- 
tory data regarding the examination 
of the blood, the urine, and the feces 
for the excretion of lead, both be- 
fore and after the deleading process. 
It was the contention of this author 
that it was very important to delead 
the patient to a sufficient extent, so 
that one would have fairly definite 
knowledge that further toxic epi- 
sodes would not be a certainty. 

The session on Thursday after- 
noon, June 14th, contained a num- 
ber of papers of interest to indus- 
trial physicians. 


R. JOHN W. MILLER, of Wash- 

ington, D. C., read a paper on 
“The Response of Peritoneal Tissue 
to Dusts Introduced as_ Foreign 
Bodies” There has been much inter- 
est with respect to the effects of 
dusts, in their pathological relation- 
ships; Gardner, Gye and Kettle, as 
well as Policard, have reviewed the 
pathological effects previously. In 
1924 the experimental work on ani- 
mals was begun, showing that the 
tissue reaction to dusts is the same 
in various parts of the body. The 
peritoneal cavity was selected be- 
cause of the ease in controlling the 
experiments and it was observed 
that identical reactions were ob- 
tained when using the same dusts 
under the same controlled condi- 
tions. It was thought best to classify 
the reactions of the injected dust ac- 
cording to the behavior of the nodu- 
lar response as follows: absorption, 
proliferation, and inertness. Another 
observation made was that dust sep- 
arated by a 325 mesh gave approxi- 
mately the same kind of reaction as 
the finer gradations of particulate 
size. In general, the anterior wall 
was the site of the greatest collec- 
tion of dust and the omentum was 
the next, except in the case of coal 
dust where the greatest amount oc- 
curred in omentum and mesentery. 
The technique was as follows: two 
cubic centimeters of a 10% suspen- 
sion of finely divided dust in phy- 
siologic solution of sodium chloride 
was introduced under aseptic condi- 
tions into the peritoneal cavity of 
guinea-pigs. At intervals of 7, 14, 
30, 56, 90, 180 and 360 days after the 
injection the animals were killed 
and examined. The various dusts 
produced three types of reactions as 
noted previously as follows: calcite, 
limestone, precipitated calcium car- 
bonate, gypsum and cement disap- 
peared from the peritonum and this 
type of reaction was called one of 
absorption; quartz, chat and flint 
produced large proliferative tumor 
masses followed by organization 
without much decrease in the size 
of the nodules—this response was 
designated as_ proliferative; soap- 
stone, carborundum, jeweler’s rouge 
(sometimes called hematite) anthra- 
cite coal, bituminous coal, and pre- 
cipitator ash remained in the tis- 
sues without causing proliferation or 
decreasing in amount as the inter- 
val between the injection and the 
examination increased—this being 
denominated as a reaction of inert- 
ness. 


R. WILLIAM S. McCANN read a 
paper on “The Estimation of 
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Functional Disability in the Pulmon- 
ary Fibroses.” This study was based 
on observations made on 58 cases 
of pulmonary fibroses, mostly among 
litigants and concerned observations 
of the total pulmonary capacity and 
its subdivisions, the pulmonary ven- 
tilation, gas exchange and oxygen 
saturation of the _ arterial blood. 
Studies were made on normals and 
the correlation of the vital capacity 
in the area of the lung fields as 
shown by x-ray was attempted. Six 
classifications of the chest films ac- 
cording to the anatomic type of fi- 
brosis exhibited, were: (1) more 
than usual fibrosis of the linear type: 
(2) nodular fibrosis: (3) dense mas- 
sive fibrosis with emphysema; (4) 
fine reticular fibrosis; and (5) mis- 
cellaneous cases. <A _ great deal of 
variation was found in the oxygen 
saturation figures of these subjects. 
It was discovered that fibrosis ap- 
parently increased the residual air 
and also decreased the vital capacity. 
The conclusion was that it was dif- 
ficult to say within fairly accurate 
limits what the disability is, accord- 
ing to the x-ray findings. 


R. C. O. SAPPINGTON present- 

ed the “Control of Occupation- 
al Diseases by Laboratory Methods.” 
The problems relating to this con- 
trol demand the “bridging over” of 
the two fields of medicine and engi- 
neering and the uses of sciences 
common to both physics and chem- 
istry. This type of work, therefore, 
calls for special preparation con- 
cerning not only the manifestations 
of occupational diseases, but also a 
practical working knowledge of 
plant conditions and laboratory 
methods. It is of great importance 
that objective evidence be developed 
and used in the diagnosis and rat- 
ing of disability in cases of occupa- 
tional diseases. The necessity for the 
expression of more positive medical 
opinion in regard to etiology is par- 
ticularly necessary in the differen- 
tial diagnosis in compensation and 
court cases. The laboratory methods 
which are used are largely chemical 
and physical in nature, although 
clinical pathology, which is not con- 
sidered in this paper, is of great 
value. The three chief uses of these 
methods are in the analysis of air 
samples for the detection of various 
substances known to be injurious; 
the testing of the efficiency of pro- 
tective devices, either used as gen- 
eral ventilating equipment or worn 
by the employee; and various clini- 
cal tests made upon body fluids and 
excretions to determine the charac- 
teristic reactions obtained through 
exposure to deleterious substances. 
In the application of these methods, 
special sampling techniques are de- 
vised to collect material either in 
the form of particulate matter or in 
the form of gases and vapors: the 
collecting medium varies according 
to the chemical and physical type of 
the material involved. After meas- 
ured volumes have been collected, 
specific types of physical and chemi- 
cal analyses are made, resulting in 
quantitative determinations. Through 
the comparison of these quantitative 
determinations with data relative to 
toxic lights, which have previously 
been approved, assessment of the 
health hazard can be made. The au- 


INDUSTRIAL MEDICINE 


thor referred very briefly to differ- 
ent specific types of dust and par- 
ticulate matter, and gases and va- 
pors, which may be measured by 
known methods. Emphasis was laid 
on the necessity of associating with 
analytical and collective methods, 
the procedures involved in physical 
and hygienic surveys of the plant, 
together with occupational analyses 
of employees. This information af- 
fords the basis for the decision as 
to how many samples should be col- 
lected and where they should be 
taken, to afford a fairly accurate 
measure of the exposure involved 
in any given problem. Although 
more research is needed, particu- 
larly regarding the threshold doses 
of various substances and com- 
pounds as well as the devising of 
new techniques to measure concen- 
trations in some instances, the chief 
point to keep in mind at the present 
time is that we possess enough 
knowledge to be of great assistance 
in several ways. Such applications 
may be the rating of an industrial 
health hazard either for purposes of 
future prevention of disease cases 
for underwriting insurance coverage 
—or for differential diagnosis. The 
great need is for unification and co- 
ordination of scientific efforts, with 
proper interpretation and applica- 
tion of results. This will involve 
much planning, the expenditure of 
considerable amounts of money, the 
prosecution of continuous research, 
and the application of practical me- 
thods to problems in industry. Per- 
haps one way of accomplishing this 
result would be through the inaugu- 
ration of a national occupational! dis- 
ease institute: the real problem is in 
providing some central unit which 
will coordinate plant exposure fac- 
tors with clinical, roentgenographi- 
cal and pathological findings, and 
relate them properly to compensa- 
tion and medicolegal problems. 





R. P. A. DAVIS gave a paper on 

“Carbon Tetrachloride as an In- 
dustrial Hazard.’ History and the 
uses of carbon tetrachloride, as well 
as the properties, and the methods 
of manufacturing it were briefly re- 
viewed. Experimental work with in- 
dividuals and animals when exposed 
to various concentrations were giv- 
en in case reports, together with a 
consideration of the symptoms and 
modes of absorption. Specific direc- 
tions were given particularly regard- 
ing the selection of employees and 
their physical fitness for this work, 
and also in reference to defects or 
abnormal conditions which would 
exclude employees from this type of 
exposure. <A detailed consideration 
was given of the symptoms that de- 
note the necessity for removal of 
employees from further exposure. 
Preventive measures were consid- 
ered, as also was treatment, and it 
was concluded that this is still a 
problem in industrial organizations, 
demanding the use of all present 
knowledge available on the subject. 
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understanding of the purposes and 
results of the medical care of em- 
ployees, and to unite into one or- 
ganization members of the medical 
profession specializing in industrial 
medicine and surgery.” 

That we have not faltered in at- 
taining this purpose and that we 
have made progress toward our ob- 
jective during the past two decades 
is shown by the fact that the mem- 
bership of the association is distrib- 
uted geographically over every sec- 
tion of the country. Its members 
represent the basic and allied indus- 
tries, and therefore cover the field 
of industrial medicing in all its va- 
ried branches. 


Page 35 


Because of that the Association, 
through its members, possesses a 
wealth of knowledge and wide ex- 
perience in industrial medicine that 
is not elsewhere available. This 
knowledge has not been added to 
the literature as well as it might 
have been when we consider the 
publications heretofore available to 
us for that purpose. 

We have added immeasurably to 
the methods for conserving health 
and function among industrial work- 
ers; and the record is one of which 
to be proud. 

And we have promoted a more 
general understanding of the results 
of medical care of employees among 
all classifications interested in its 
application. . 

This educational effort has accom- 
plished its result not so much by 
means of the oral or written word 
as by concrete example over a peri- 
od of many years. 

Many of the abuses that were 
inherent in our early medical con- 
tacts with industrial workers have 
been eliminated; many of the the- 
ories applied to the industrial phy- 
sician and industrial medicine have 
been revised; and the viewpoint of 
both employer and employee toward 
the medical department has been 
corrected and clarified in the past 
decade of changing economic condi- 
tions. 

No longer is the industrial physi- 
cian and surgeon expected to inter- 
pret the policies of management to 
the employee; no longer is he ex- 
pected to be a combined sociologist- 
economist - hygienist - ventilating - 
civil and mechanical engineer-plant 
superintendent - employment mana- 
ger, and, incidentally, a well trained 
medical man. The emphasis is be- 
ing laid upon the latter qualification. 

His primary obligation has become 
that of furnishing adequate medical 
and surgical care to those who be- 
come his patients and the mainte- 
nance of a fair and neutral attitude 
toward employer and = employee 
whenever decisions affecting both 
must be made. 

Secondary, I believe, is the func- 
tion of furnishing medical advice to 
those departments of industry re- 
sponsible for the hygiene of the 
plant. And to progress and not to 
retrogress in the knowledge of his 
profession is a definite obligation. 

The Association, then, has been 
and is fulfulling its purpose. It is a 
closely knit, ‘friendly organization, 
and because it is not large enough to 
be divided into sections enjoys the 
advantage of closer contact among 
its members than is possible in the 
larger associations. 

With the dissimilarity of types of 
its membership the problems of each 
are decidedly different, and _ this 
close contact yields an advantage in 
obtaining information and diverse 
points of view on any medical ques- 
tion. 

The tremendous growth of auto- 
motive travel as well as that of in- 
dustrial compensation in the _ past 
20 years has had a direct bearing 
upon the future of our Association. 
Because the character of injuries 
caused by the automobile approxi- 
mates that observed in industry, a 
growing interest in the correct treat- 
ment of this type of injury has been 
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shown, particularly by the surgeons 
in general practice. As a result, the 
American College of Surgeons has 
instituted and maintained an excel- 
lent educational plan in an effort to 
obtain adequate treatment for in- 
juries of this nature. Its interest in 
industrial surgery has been shown 
by its classification and approval of 
industrial medical departments in 
much the same manner as it recog- 
nizes well equipped general hospi- 
tals. We as an association had in- 
tended to do these things, but lack 
of funds for a permanent secretary 
and a field force prevented. 
Moreover, the same factors noted 
have changed the character of the 
programs of the general medical as- 
sociations. In the various sections 
of the A. M. A., for example, no less 
than 28 papers will be presented 


_which will have a definite interest 


for physicians and surgeons in in- 
dustry. 

Because the interests of physi- 
cians in general practice are becom- 
ing so closely linked with those in 
industrial work it seems to me that 
our Association should continue its 
life in much the same manner as it 
has in the past, keeping its organi- 
zation intact, with low dues and in- 
creasing membership and _ through 
interlocking membership in the 
larger, wealthier associations, help 
to carry out the ideas of our own 
pioneers. 

I have no excuse to offer for the 
officers and directors in not sched- 
uling meetings in the past two 
years. Analysis of the attendance 
at conventions of other organizations 
showed a very small proportion of 
the members attending, and these 
were from an area close to the meet- 
ing place. 

One national association meeting 
listed an attendance of approximate- 


ly 20% of its members. The number 


of physicians in the state was ap- 
proximately 60%, and in the city 
where the meeting was held was 
25°° of the attendance figures. 

It was because of this fact and be- 
cause of the unstable economic con- 
ditions that your officers and direc- 
tors reached the decision that no 
meetings should be held in 1932 and 
1933. I believe that this action has 
maintained our membership and has 
kept the Association at the highest 
possible level in every way. 

It has left us, however, in a posi- 
tion where an entirely new board 
of directors as well as officers must 
be elected. It is my hope that they 
may not have problems to cope with 
in the future similar to those we 
have had in the past. 

As a result of my service I wish to 
make the following recommenda- 
tions to our successors and to the 
Association. 

1. That the constitution be changed 
in order to establish the office of 
president-elect. The reason for this 
is obvious. 

2. That a standing committee on 
auditing be appointed by the presi- 
dent. This committee should be 
composed of members residing in 
the vicinity of the secretary-treas- 
urer and should audit the books of 
the treasurer semi-annually. The 
last audit should be made just prior 
to the annual meeting. 

3. A program committee should 
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be appointed for the annual meet- 
ing as soon as the place of meeting 
is determined, its personnel to in- 
clude members representing various 
activities. 

4. Because of the increasing num- 
ber of papers pertaining to indus- 
trial medicine that are being given 
in all general associations, our pro- 
grams should be confined to clinical 
demonstrations as much as possible, 
rather than to papers. 

May I take this opportunity to 
thank all of the members of the As- 
sociation as well as the officers and 
directors for their help and forbear- 
ance during the past two years. My 
especial appreciation must be re- 
served for Dr. Cranch, who has at- 
tended to the multitude of detail in- 
volved in forming and _ presenting 
our program. 

To Dr. Volney Cheney, whose wise 
counsel and unremitting work have 
been of paramount importance in 
keeping your Association intact and 
solvent during the trying years, I 
must express my deep sense of obli- 
gation for his constant aid. 

At the beginning of this address 
I stated the object of this Associa- 
tion. Because we are physicians first, 
last and always, may I quote (from 
J. A. M. A.) the mandate of a Dutch 
master as translated by a Japanese, 
as an objective for us as individual 
members of our Association to bear 
in mind: 

“The physician lives not for him- 
self but for others. This is the es- 
sence of his profession. Do not look 
for fame or profit. Work to save 
others though you lose yourself. 
Maintain life. restore the sick and 
ease the suffering of men. You 
have no other obiect.”—D. B. LOWE, 
M. D., Akron, Ohio. 


1934 Annual Meeting 


Vorney S. Curnery, M.D.. Secretary 
Armour & Company, Chicago 
FTER the reading of the minutes 
of the last annual meeting and 
the report of the secretary-treasur- 
er, a nominating committee was ap- 
pointed by President Lowe, com- 
posed of Drs. Geier, Sawyer and 
George, who submitted the follow- 
ing report at the close of the first 
session: 
OFFICERS 
President, Dr. FE. C. Hotmsrianp, Railway 
Express Agency, Chicago, III. 

Ist Vice-Pres., Dr. R. P. KNAppP, 
Cheney Bros., S$. Manchester, Conn, 
2nd Vice-Pres,, Dr. Puitie K. Brown, 
Southern Pacific Ry., San _ Francisco, 

Calif. 
Sec.-Treas., Dr. Vouney S. CHENEY. 
DIREC TORS—1933-1935 
Dr. C. H. Watson, 
Amer. Telephone & Telegraph Co. 
Dr. Henry F. SmMyTu, 
University of Pennsylvania. 
Dr. J. B. McConNAuUGHY, 
UC. S. Aluminum Co. 
Dr. C. F. N. Scuram, 
Tennessee Eastman Corp. 
Dr. F. E. SHAFFER, 
Bethlehem Steel Co. 
Dr. J. Routin FRENCH, 
Golden State Hospital. 
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1934-36 
Dr. Don B. Lowe, 
B. F. Goodrich Company. 
Dr. A. GIRARD CRANCH, 
National Carbon Co. 
Dr. DoNALpD GUTHRIE, 
Lehigh Valley Ry. 
Dr. Royp R. SAYERs, 
UL. S. Public Health Service. 
Dr. LoyvaLt A. SHOoupy, 
Bethlehem Steel Co. 
*Dr. Perer A. BENDIXEN, 

* Since deceased. 

It was moved and seconded that 
the report of the committee be ac- 
cepted and the officers and directors 
be elected by acclamation. The mo- 
tion was carried. 


Secretary’s Report 


Membership, June 6th, 1931 ........ 328 
Applications approved ........... eens 10 
| RES a ae ace eaaiiiiiadaibeaaieas 338 
Resignations ......... seo BRS 13 
SEE” atncennchsocsiinevasianinas 7 
— 20 
ED eT: 318 
A 58 
RES ee SE 260 
po ey 14 


Treasurer’s Report 
Receipts: Balance on hand 


PE Fs FE ve cccecsctnnccnnne $2,706.02 
Dues and Applications ........ 1,450.00 
Interest (savings deposit)... 21.87 

, SRS eer neater $4,177.89 


Disbursements: Office ex- 
pense (stationery, stamps, 


a $ 660.57 
IRR ne Re ney ae 1,607.50 
Bulletins and Industrial 

Medicine 550.93 
Annual meeting expense 347.33 
Miscellaneous (certificates, 

plate, seal, etc.) 237.29 

I evn oerec ies $3,403.67 
Balance, June 9, 1934 ............ 774.22 
SEE Soren $4,177.89 


Board of Directors 


T THE meeting of the Board of 
Directors held Sunday evening, 

June 10th, 1934, in the Statler Hotel, 
Cleveland, Ohio, a committee was 
appointed to draft amendments to 
the Constitution and By-Laws pro- 
viding for an Associate Membership, 
for the election of a President-Elect, 
and that the Vice-Presidents should 
be selected from different sections of 
the country—one from east and one 
from west of the Mississippi River. 

Dr. Frank L. Rector, who for many 
years was secretary of our Associa- 
tion, was elected to Honorary Mem- 
bership. 

The following applicants were ap- 
proved for membership: 

Dr. Leverett D. Bristol, New York 
Cay. mi as 

Dr. Bradford C. Scudder, Cleve- 
land, Ohio. 

Dr. Manly F. Langston, Knox- 
ville, Tenn. 

Dr. M. J. Schwartz, Chicago, Ill. 

Dr. Fred B. Harrington, Weirton, 
W. Va. 

Dr. Guy E. Barr, Sioux City, Iowa. 
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Behind Mercurochrome 
LW> is a background of 


Precise manufacturing methods insuring 


uniformity 


~ 


Controlled laboratory investigation 


Chemical and biological control of each lot 


produced 


A booklet sum- 
marizing the im- 
portant reports on 
Mercurochrome 
and describing its 
various uses will 
be sent on request. 





Extensive clinical application 


Thirteen years’ acceptance by the Council of 


P» ACCEPTED 


Pharmacy and Chemistry of the Amer- 
ican Medical Association 


HYNSON, WESTCOTT & DUNNING, Inc., Baltimore 





Dermatitis Still Leading 
in Ohio’s Compensable 
Occupational Diseases 


ERMATITIS continues as_ the 
leading factor in compensable 
occupational diseases in Ohio, with 
more than 58% of the year’s total 
falling within this category. The 
Bureau of Occupational Diseases of 
the State Department of Health has 
lately filed its annual report under 
Sec. 1243-1 G. C., showing a total of 
1258 cases in 1933, compared with 
1159 in 1932. These gross figures do 
not vary much from those reported 
in each of the preceding five years. 
In the non-compensable occupational 
diseases it is noteworthy that dust in- 
halation, principally silicosis, occu- 
pies about the same relative position 
to the entire field as dermatitis does 
to the compensable list. 
Increase in silicosis and copper- 





sodium cyanide poisoning indicates 
that these are leaders in the list 
which should be added to occupa- 
tional diseases compensable under 
the law. 

Of the 21 afflictions which are com- 
pensable under the Ohio law (Sect. 
1465-68a), only 16 registered reports. 
Of these, dermatitis (variously spe- 
cified) comprised 726, tenosynovitis 
191, lead poisoning (and lead absorp- 
tion) 134, chrome ulceration (nasal 
or skin) 20, prepatellar bursitis 19, 
brass or zine poisoning 12, volatile 
petroleum products 9, potassium cy- 
anide poisoning 5, benzol poisoning 
3, compressed air illness 3, sulphur 
dioxide poisoning 2, and one each of 
the following: phosphorus, arsenic, 
carbon bisulphide, tar epithelioma 
and carbon dioxide, total 1129. In 
addition, 104 non-compensable occu- 
pational diseases were reported 
where the causative agent was speci- 
fied, and 25 where only the nature 
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of the affliction (as bronchitis, tuber- 
culosis, etc.) was stated. Chief among 
the non-compensable diseases were 
those due to dust inhalation, total 47, 
principally silicosis. Copper-sodium 
cyanide also comprised 23 in this 
group. 

Of the 1258 occupational diseases, 
300 occurred through inhaling the 
substance, 732 by way of the skin, 
202 through strain, and 23 through 
friction. 

Acute mishaps, even though due to 
poisons, sudden strains, etc., have 
been excluded from the foregoing 
figures. 

Lead poisoning occurred in vari- 
ous industries: Storage batteries, 51; 
paints, dry colors, and painting, 15; 
lead manufacturer or recovery, 14; 
automobiles, 8; printing and publish- 
ing, 8; caskets and vaults, 5; pottery 
4; sanitary ware, 4; rubber, 3; and 
the balance scattered. Approximately 
half of the lead poisoning cases were 
considered to be no more than lead 
absorption. 

Only one _ female 
scraper) was involved. 

Of the 732 total cases of dermati- 
tis, 142 occurred among females. The 
leading causes of dermatitis were ex- 
posures to alkalies and cleansers 47, 
bakelite 22, gasoline 39, chromium 
compounds, 24, dyes and dyed goods 
42, lime and cement 33, oils and 
cutting compounds 109, paints, enam- 
els, etc. 15, fungi, ete. 21, plants, 
woods, etc. 28, plating solution 18, 
rubber 39, and textiles (probably 
dyed) 24. 

Females led in leather, textiles and 
fungi, etc., and practically equalled 
males in solvent cements and dyed 
goods. 

From the date of the receipt of 
the first reports, May, 1913, a total 
of 15,887 occupational diseases has 
been reported to and including De- 
cember 31, 1933. During the first 
eight years, before occupational dis- 
eases became compensable, only 2,- 
975 or an average of 322 cases per 
year were reported. 

Since compensation began (Aug. 4. 
1921), 13,312 have been reported or 
an average of 1065 per year.—QOhio 
Health News; Abs. Ohio State Medi- 
cal Journal. 
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BRACEs 


Our Price 


Others ask up to $50.00 


TAYLOR’ SPINAL | » SACRO-ILIAC BELT 3° 
1g00 six inch 


Others 


made of 
orthopedic 
webbing, well rein- 


Beautifully 





A well padded surgical 
steel spinal support fur- 
nished with apron and 
perineal straps. 


Take measurements 
around iliac crest, umbili- 
cus, distance from  sacro 
lumbar articulation to 7th 
cervical vertebra promi- 
nence. 





ih a 


Made to order in 24 hours. 





forced, supplied with 
perineal straps. 


Take measurements 
around the hips three 
inches below the iliac 
crest. 

WE ALSO MAKE— 


Abdominal Belts. $3.50— 
for hernia. obesity. ma- 
ternity, ptosis, post - oper- 
ative. 

ET RS rs eh $ 4.00 

Thomas Lea Splints.. 4.00 

Ambulatory Splints... 15.00 

Cervical Brace....... 20.00 





Offered for a limited time only 
in order to keep our shop busy 


F. A. RITTER CO. 


THIS HIGH GRADE 























310 Woodward Ave., Detroit, Mich. 
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the lungs. This gives us the disqui- 
eting suspicion at the close that per- 
haps the free minerals are not toxic, 
but have already gone into solution 
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LLICOSIS 
Silicosis: Pathology and out by Dr. Gardner are convenient- 
Diagnosis ly listed. Animal experimentation 
, points to silica and its compounds 
BENJAMIN FF. Parison Ke ag eas . 
: - - an — as toxie and fibrotic to animal lungs. 
Keng. S Min. J. 185:167-170, April, 1994. hy > feat ye 4: “smepons 
The silicosis condition increases 


frie ed gepntricnge of many patholo- 
gists agree that some form of the 


chemical 


molecule silica (SiO:) pro- 
duces the peculiar fibrous growths 
and nodulations in the lung tissue 


which characterize the dangerous oc- 
cupational disease silicosis. Experts 
are not agreed, however, on silica 
compounds as_ similarly causative. 
In the fourth article of a silicosis 
series, B. F. Tillson, Consulting En- 
gineer, New Jersey, refers to the 
strong claims of Dr. W. R. Jones for 
sericite and Dr. Badham for sillman- 
ite, mineral compounds, as causative 
agents equally important with free 
silica in producing silicosis. The 
question is more than academic; le- 
gal awards for silicosis may hinge 
upon it at any moment. 

The several theories offered in the 
past 30 years to account for the cell 
changes shown in silica invasions of 
lung tissue are reviewed. Dr. Gard- 
ner’s presumably recent explanation 
is given in cytologic detail. The 
five pathologic phases corresponding 
to five different dusts as worked 


the susceptibility to tuberculosis so 
that about 75% of silicotics die of 
tuberculosis. Tuberculous and syph- 


ilitic conditions promote - silicosis. 
Pneumonia and allied respiratory 
troubles prove more fatal to silico- 


tics than to normal persons. 

It is no simple matter to diagnose 
silicosis. The age and past medical 
history, the dust conditions under 
which the patient has worked, his 
present condition as revealed in his 
symptoms, physical examination and 
laboratory findings (all these involv- 
ing some 35 medical items), together 
with x-ray revelations of at least 
five important tissue or organ 
changes, must be included in the 
thorough preliminary study. Other 
diseases resemble silicosis manifes- 
tations; x-rays may not be correctly 
taken or correctly read. 

X-ray technique is carefully gone 
into; a superzexpert would seem re- 
quired. 

Quite as chemically technical is 
the postmortem variety of methods 
to discover the free dust content of 


Eng. & Min. J. 135:218-219, May, 1934. 
T HALF-YEAR intervals tem- 
perature and dust sampling sur- 

veys are made in the lead-silver- 

zinc sulphide mines of Broken Hill, 

New South Wales. Arnold B. Black, 

Chief Surveyor of the South Mine, 

reports these ores as containing lit- 

tle free silica but a low dust content 


is desirable for the mine air. At 
South Mine the suction fan draws 
125,000 cu. ft. of air per minute, 


equal to 400 cu. ft. per man under- 
ground per minute. The air currents 
are observed, and downcast air dis- 


tributed to the best advantage. Two 
dust-sampling methods are used: 


the one preferred gives a gravimet- 
ric result—milligrams of dust per 
cubic centimeter; the other gives a 
volumetric result, the particles of 
dust per cubic centimeter, consid- 
ered a more “attractive” method but 
more difficult to ascertain here as 
sulphide dust particles tend to ad- 
here in groups. The apparatus is 
shown in pictures as well as engi- 
neering cross-section. Procedure is 
technically and compactly given. 


Experimental Pneumonoconio- 

sis: Infective Silicosis 

EK. He. Kerrie 
J. Path. & Bacteriol., Great Britain, 38: 
201-208, March, 1934. 

R. E. H. KETTLE, Pathological 

Department, St. Bartholomew’s 
Hospital, London, details his experi- 
ments on guinea pigs to produce ar- 
tificial tuberculosis from kaolin by 
intra-tracheal injection, and _ sub- 
mits 15 illustrative micro-sections. 
He concedes the conditions different 
from those obtained by dust inhala- 
tions into the lungs, and doubts 
whether actual fibrosis of the lung 
has often been produced in animals. 
Experimental evidence, however, 
shows that a combination of dust 
and infection can produce a degree 
of fibrosis not obtainable in the same 
period from either factor alone. 
From the end lesion the experiment- 
er can hardly tell how much it due 
to infection, how much to dust. The 
technique was shaped to accelerate 
the silicotic process by the initial use 
of an infective agent, which should 
be non-progressive and not domi- 
nate the picture. Kaolin was cho- 
sen because previous work con- 
vinced the author it was potentially 
dangerous, though’ generally be- 
lieved harmless when inhaled. The 
guinea pig will tolerate very large 


quantities of kaolin in the lung. 
Postmortems several months later 


showed in the lungs more than half 
the tissue solid with kaolin dust. 
The experiments revealed _ that 
kaolin alone does not cause pulmon- 
ary fibrosis in guinea pigs in as long 
a time as 500 days, but, combined 
with dead tubercle bacilli, it gives 
rise to characteristic lesion in 112 
days. Dead tubercle bacilli used 
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Let Us Advise with you 


Re 
The Selection of X-Ray Equipment 


for 


Periodic Examination of Employees 
subjected to the 


Silicosis Hazard 


Many industrial organizations are alert to the fact that re- 
cent surveys showing the present situation as it pertains to 
workers exposed to the hazard of silicosis, definitely suggest pe- 


riodic x-ray examinations of such employees. 


The requirements in apparatus for such x-ray examination 
will vary according to the scope and nature of investigation 
which the Medical Department may wish to undertake in the 
study of this subject—so vitally important to the protection of 
employer and employee alike. 





In your consideration of x-ray equipment, the G-E organi- 
zation offers you not only its extensive facilities for research 
and manufacture, but also the advantages of 40 years’ experi- 
ence in the design and manufacture of electro-medical ap- 


paratus. 


We are thoroughly. familiar with the existing situation and 
are confident that, given an opportunity to advise with you, 
our suggestions will assist you in arriving at the most practical 
solution of your individual problem. 


Your Correspondence Is Invited 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 Jackson Boulevard Chicago, Ill.,U.S.A. 








FORMERLY VICTOR (fia SCRAY CORPORATION 
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alone produced no permanent le- 
sions. Dr. Kettle’s experience as 
well as his experiments incline him 
to place increasing importance on 
the infective factor. 


Detection of Dangerous Dusts 
E. H. Kerrie 
Lancet, 226 (1): 889-890, April 28, 1934. 


OT ALL dusts are dangerous 

when inhaled. Dr. E. H. Kettle, 
St. Bartholomew’s, London, calls 
them inert, to distinguish them 
from those he regards active, refer- 
ring to their ability to produce fibro- 
Sis in a lung, or to modify unfavor- 
ably ordinary infective processes. 
Dusts that produce pneumonoconiosis 
in industrial occupations are active 
dusts and should be known for what 
they are. 

Dr. Kettle tests dusts for safety or 
danger by injecting them sub-cutan- 
eously into the lungs of animals, a 
method laborious, expensive and 
time-consuming so that for this last 
reason alone the practical value is 
sometimes lost. However, his re- 
sults with animals do correspond 
with those of clinical and industrial 
experience. An active dust inflames 
lung tissue, causes necrosis and sub- 
sequent fibrosis. An inert dust will 
cause only a mild and transient re- 
action. Also active dust lesions if 
infected intravascularly with tuber- 
cle bacilli undergo local settlement 
and proliferation of bacilli out of all 
proportion to what is seen in tissues 
generally, or in reactions surround- 
ing inert dusts. Such methods of 
testing dusts are not entirely satis- 
fying. Substances injected into ani- 
mal tissues will not have precisely 
the effect of those breathed into the 
lungs. 

A method better approximating 
inhalation in its effects is the injec- 
tion of salt solutions containing 
dusts into the trachea. The lungs 
thus escape the trauma involved in 
other injection methods. Particles 
introduced into the lung by this tra- 
cheal method are picked up by phag- 
ocytes like the dust particles usually 
inhaled, and in due time reach the 
extra-pulmonary lymph nodes. In 
human silicosis the earliest lesions 
are found in the root glands as a re- 
sult of this process. The same thing 
occurs in experimental pneumo- 
noconiosis. 

But if an inert dust is used in sa- 
line injection the lymph node fails to 
react and fresh phagocyte cells pay 
no attention to it. 


Dr. Kettle follows out in detail 
the pathological processes induced 


by active dusts and leading to the 
characteristic acellular nodule. This 
may take a year to develop in guinea 
pigs, but three months have been 
found sufficient thus to distinguish 
an inert from an active dust. 

Four series of such experiments 
on guinea pigs are recapitulated, ac- 
companied by seven micro-sections. 
Tests are also reviewed upon ani- 
mals for kaolin not hitherto consid- 
ered active as a dust. One case of hu- 
man pneumonoconiosis due to kaolin 
had been encountered by the author. 
Experimentally, kaolin was found to 
be an active dust. The pulmonary 
glands of seven guinea pigs after in- 
jection of kaolin dust into the lungs 
all showed active reaction in 165 to 
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505 days, although it had not yet 
proceeded to actual fibrosis; a simi- 
lar reaction was present in the lungs. 

Dr. Kettle believes his methods 
important in medicolegal cases 
where the pathological guilt of dusts 
has to be determined as conclusively 
as possible. 


Prevalence of Silicosis in the 
General Population and Its 
Effect on the Incidence 
of Tuberculosis 


A. J. LANzaA and Roperr J. VANE 
Amer. Rev. Tuberc. 29:8-16, 
January, 1934 


S SILICOSIS is not reportable, is 

commonly not diagnosed, sel- 
dom appears on death certificates, 
even in districts where it prevails, 
and is not separately classified by 
statistical offices using the Interna- 
tional Manual, the authors, A. J. 
Lanza and Robert J. Vane, Metro- 
politan Life Insurance Company, 
New York City, find their title diffi- 
cult to justify. They approximate 
500,000 workers as exposed to silica 
dust in the chief mining, quarrying 
and manufacturing industries of the 
United States. They know the death 
rate from tuberculosis is heightened 
by silicosis, but two. tuberculosis 
charts representing industrial policy- 
holders in relation to general popu- 
lation holders can only suggest the 
silicosis factor as a cause heighten- 
ing the industrials. 

A table derived from an occupa- 
tional mortality investigation made 
by 12 life insurance companies, 
1915-1926, involves. six industrial 
groups all exposed to silica dust. In 
every group, that a much higher ac- 
tual death rate occurred than was 
expected is the only suspicious fac- 
tor relative to. silicosis influence. 
Family infection due to silicosis- 
tuberculosis infection is also uncer- 
tain but has serious aspects. 


Silica in Relation to Pulmonary 
Disease 


M. J. STEWART 
Edinh. Med. J. n.s. IV: 226-232, 
March, 1934 


HE FOUR chief varieties of pneu- 
monoconiosis - silico - anthracosis, 
silicosis, asbestosis and _ silico-sider- 
osis are due to silica in various 
forms, which bring about pulmonary 
fibrotic lesions. These four lung in- 
vasions are discussed in turn by Dr. 
M. J. Stewart, of the University of 
Leeds, Dept. of Pathology. 
Anthracosis in itself does not in- 
crease the susceptibility to tubercu- 
losis in coal miners, as the lungs can 
store up large quantities of inert 
carbon dust. But both anthracite 
and soft coal workers inhale silicious 
dust in removing heads from be- 
tween coal seams, and their lungs 
will show a six times higher silica 
content than coal miners without 
pulmonary fibrosis. The _ silico-an- 
thracosis lesions are massive, irreg- 
ular and only slightly nodular as 
compared with silicosis. Their enor- 
mous carbon content makes them 
inky-black, and the coal dust prob- 
ably modifies the action of the silica. 
Silicosis is a widely distributed 
trade risk, and its nodular areas of 
fibrosis in various stages are all too 
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well-known in postmortem rooms. 
The silica particles are not at pres- 
ent thought to act mechanically be- 
cause of their sharp cutting points, 
but by chemical means. Body fluids 
bring the particles slowly into solu- 
tion, with a local necrosing effect on 
the parenchyma of the lung, pro- 
ducing fibroblastic reaction and ul- 
timate dense fibrosis. Some contra- 
dictory facts have come forth in the 
South African gold mines concern- 
ing silicon dioxide as the silica form 
causing silicosis. Dr. W. R. Jones, 
of the Royal School of Mines, has 
found sericite, a hydrated silicate of 
aluminum - and_é_ potassium (also 
called white mica) as the bulk of 
mineral residues in the lungs of 29 
cases of _ silicosis. Gold bearing 
quartz lacking sericite crystals has 
not produced a single case of sili- 
cosis, whereas fibrous silicates, such 
as sericite, occurring in rocks rela- 
tively low in quartz in South African 
areas, have produced very large 
numbers of silicosis cases. These fi- 
brous aggregates set free by mining 
operations enter the lungs as indi- 
vidual fibres. 

Asbestosis is definitely a _ silicato- 
sis. The fibrous mineral asbestos does 
not contain free silica but silica com- 
bined with various metallic bases, 
magnesium or iron. The persons now 
suffering or dying from asbestos tu- 
berculosis are victims left over from 
the crude manufacturing methods in 
use in the first part of the century. 
The disease is progressive and more 


rapidly fatal than silicosis. Dust ex- 
traction apparatus, wet instead of 
dry methods, and other elaborate 
preventive methods are reducing 


the disease risks in asbestos indus- 
tries. Detailed pathologic structure 
is presented by Dr. Stewart. Spin- 
dle shaped bodies containing asbes- 
tos fibres are readily demonstrated 
in the sputum of workers after the 
first year. The bodies are formed 
by chemical action between the fi- 
bres and the organic fluids in which 
they lie. Tuberculosis incidence in 
asbestosis is high, 31.5%, though less 
than in silicosis, which is 56.6%. 

Silico-siderosis occurs among min- 
ers of hard hematite ores which 
often contain 12 or 13% of silica. The 
lung changes in 9 hematite miners 
who died from pulmonary fibrosis 
are presented in detail and com- 
mented on as showing three striking 
kinds of change in upper, middle 
and lower areas. The fibrosis is 
more diffuse than in silicosis, and 
less nodular. The carbon and hema- 
tite dust seems to modify the chemi- 
cal silica process. The silica con- 
tent in these cases ranged from 0.75 
to 2.96% of the dry weight. 


Sericite 

R. ADELAIDE ROSS SMITH, in 

The Industrial Bulletin: A con- 
tribution to theories of the causa- 
tion of silicosis sufficiently interest- 
ing to deserve special mention has 
recently been advanced by Dr. Wil- 
liam R. Jones, a British geologist* 
Dr. Jones was struck by the facts 
that while the sandstone deposits in 
the Scottish coal fields and the South 


* Jones, William R.: Silicosis. The Journal of 


the Chemical Metallurgical and Mining Society of 


South Africa. September 1933, XXXIV, 3, 99. 

Jones, William R.: Silicotic Lungs: The Min- 
erals They Contain. Journal of Hygiene. August 
1933, XXXIII, 3, 4. 
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Wales coal fields are similar in 
quartz or free silica content, there is 
practically no silicosis in the former 
though scores of cases develop in the 
latter; the gold bearing quartz con- 
glomerate of the South African gold 
fields notoriously causes silicosis, but 
at the Kolar gold field, India, sili- 
cosis is unknown though the deposit 
is even richer in quartz; the rock at 
Broken Hill Mines, New South 
Wales, contains less guartz than the 
minimum amount named in English 
Silicosis Schemes as capable of caus- 
ing silicosis, yet cases of silicosis are 
common there. 

Dr. Jones found that the mineral 
residue from every silicotic lung he 
examined consisted in the main of 
sericite, a hydrous silicate of alumi- 
num and potassium, also known as 
“secondary white mica.’ He also 
found that every quartz bearing rock 
investigated by him which was 
known to have given rise to silico- 
sis contained an abundance of seri- 
cite, and that quartz bearing rocks 
not known to cause silicosis such as 
those of the Scottish coal fields and 
Kolar gold fields did not contain 
sericite. 

According to Dr. Jones, sericite is 
a mineral usually of secondary ori- 
gin formed by the alteration of oth- 
er minerals, especially potassium 
feldspars under certain conditions of 
pressure and temperature. It oc- 
curs in two forms, as minute scales 
and minute sharp or acicular fibres 
which are so small that 1 grain of 
quartz 10 x 8 x 5 microns is equal 
to 800 fibres of sericite 2 x 0.5 x 0.5 
microns and such a grain of quartz 
contributes as much silica in the 
chemical analysis of a residue as 
1,600 fibres of sericite. The sericite 
fibres are held loosely in the body of 
the rock so that during the impact 
of drilling or blasting they are read- 
ily freed into the surrounding at- 
mosphere. To determine the pres- 
ence of this mineral a_ petrological 
examination is necessary. 

Dr. Jones concludes that it is 
mainly the presence in rocks of fi- 
brous materials whether they be 
sericite, sellimanite, tremolite or a 
fibrous form of free silica such as is 
found in chert that is responsible 
for silicosis. Not that quartz alone 
cannot cause it but that fibrous min- 
erals hasten the process so consider- 
ably that their presence is of far 
greater importance than the quartz. 

While Dr. Jones presents his the- 
ory very convincingly it must of 
course receive thorough corrobora- 
tion from other investigators before 
it can be accepted. It must be 
shown experimentally that sericite 
or other fibrous minerals alone can 
cause silicosis. A comparison of the 
effect in animals of quartz alone and 
quartz plus sericite and other fibrous 
minerals should be made. Its mode 
of action, the solubility of sericite in 
the body tissues and how it breaks 
down in solution should be studied. 
Any number of interesting re- 
searches are opened up. It may be 
found that sericite like quartz in so- 
lution in the body tissues results in 
the formation of the toxic colloidal 
silica, hence its similarity of action; 
while its absorption may in some 
way be accelerated by the needle- 
like shape and minute size of its 
fibres. 
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If found to be true, one of the 
chief practical advantages of this 
discovery would seem to be that it 
would afford a more simple and di- 
rect test of the harmfulness of dusts 
than we have at present. A petro- 
logical examination for the presence 
of sericite or other fibrous minerals 
would then settle the question. 


X-Ray Findings in Acute 
Silicosis 

OMER L. SAMPSON, in Ameri- 

can Journal of Public Health: 
The author first describes the tech- 
nique of taking roentgenograms 
which will best show early changes. 
With properly taken films, one can, 
in the interpretation, eliminate dis- 
turbing extrapulmonary shadows 
and also evaluate slight intrapul- 
monary variations due to movement. 
The x-ray tube should be of the line- 
focus copper - backed - target type, 
with a focal spot not greater than 
10/64 in., the tube-film distance not 
less than 4 ft. and the time exposure 
(which should be carefully checked) 
not slower than 1/10 sec., or prefer- 
ably 1/20 sec. Longer exposures 
permit of too much movement of the 
intrapulmonary shadows. Obvious- 
ly there are many other factors 
which, if neglected, will make inter- 
pretation more difficult. These are 
too numerous to mention. Probably 
the most important is the blur due 
to screen-film contact and move- 
ment. All of these factors are spe- 
cifically mentioned because of the 
fact that a larger focal spot, a long- 
er exposure time, and a shorter dis- 
tance, may produce variations in 
the shadows that can be very mis- 
leading. 

In considering the very slight al- 
teration in the pulmonary field 
which such insignificant anatomical 
changes produce, one must bear in 
mind certain manifestations of the 
normal chest: The movement of the 
pulmonary markings at the left base 
due to the heart beat may well be 
mistaken for the cloudiness expected 
in early silicosis. Similarly the sha- 
dow of the margin of the pectoralis 
muscle is not unlike that shadow 
seen in cases of beginning fibrosis. 
However, the shadow of the muscle 
is situated more peripherally and 
continues beyond the pulmonary 
field, while the intrapulmonary haz- 
iness of silicosis is usually more cen- 
trally located. Also, in the case of 
the pectoralis muscle the lung mark- 
ings are visible through the shadow 
of the muscle, whereas the envelop- 
ing intrapulmonary infiltration pro- 
duces cloudiness which tends to ob- 
scure the vascular ramifications. In 
general, if the cloudiness, which has 
not yet assumed the nodular appear- 
ance, is confined to the region of the 
pectoralis muscle or to the left base, 
and if no alteration of the pulmon- 
ary pattern is seen above this level, 
we may not be justified in believing 
we are dealing with a pathological 
process. 

Of a large series of roentgeno- 
grams of miners who have been ex- 
posed to silica for varying periods 
of time, in general, the shadow 
changes in the roentgenogram in- 
crease with the length of exposure. 
Roentgenograms of a certain quality 
or character, that is, those in which 
there was loss of detail due to move- 
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ment, or large focal spot, or short 
tube-film distance, or a too con- 
trasty film, or a combination of 
these, may have such a shadow com- 
plex as to be mistaken for such 
pathological changes that take place 
before obvious nodulation has ap- 
peared. 

After the stage of nodulation has 
been reached it is not difficult to 
recognize the characteristic mot- 
tling. If we are to be guided by ex- 
perience in other acute pulmonary 
diseases, that is, pneumonia or pul- 
monary tuberculosis, we have rea- 
son to believe that in “acute” sili- 
cosis, serial roentgenograms taken at 
short intervals will or should show 
obvious changes in the shadows dur- 
ing the period of progression. Month- 
ly roentgenograms should reveal a 
rapid increase of shadows until the 
climax is reached, when the process 
should pass into the chronic stage, 
which form is now well recognized. 

If the roentgenographic picture 
changes with extreme rapidity, it is 
probable that one is dealing with a 
complicating infection. 

In general, two types of this so- 
called infection picture were pres- 
ent in the roentgenograms studied: 
(1) that which resembled’ very 
closely the characteristic shadows of 
a pulmonary tuberculosis—in some 
instances even to the extent of hav- 
ing cavity formation and jn which 
there was no diffuse nodulation: and 
(2) those which presented the above 
characteristic shadow-complex of a 
tuberculosis plus a diffuse nodula- 
tion. To this latter group might be 
added another type. A diffuse nod- 
ulation of a distinctly fluffy char- 
acter—diffuse cotton ball appear- 
ance, unlike the long-standing nod- 
ulations of the non-infective group. 
The inferred infective process, in a 
few instances, was so advanced as 
to make the interpretation of an as- 
sociated silicosis uncertain. In not 
a few of those cases who probably 
had an infection it was not improb- 
able that some had a degree of sili- 
cosis that was not yet recognizable 
by roentgen examination. 

There is reason to expect, in any 
acute process, shadows of a rather 
characteristic nature. In practically 
all cases the one outstanding feature 
of the roentgen shadow complex is 
its cottony or fluffy appearance and 
its ill-defined margins. It is not to 
be forgotten that in the _ earliest 
phase of such processes, there may 
be no discernible shadow in the lung 
field. The cellular reaction may be 
sufficient to produce pronounced 
subjective symptoms, but for the 
time being there is not sufficient loss 
of air space to be recognizable on 
the roentgenogram. If the disease 
progresses this condition does not 
last long and the next roentgeno- 
gram of the series will show a 
change. Until serial roentgenograms 
reveal rapidly progressive or retro- 
gressive shadows, and also the stig- 
ma of an infection be satisfactorily 
excluded, one is not justified in in- 
terpreting the roentgenogram' as 
rapid uncomplicated silicosis. 


Pathology of So-Called 
Acute Silicosis 


R. LEROY U. GARDNER, in 
American Journal of Public 
Health: The author reviews the lit- 
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erature on so-called “acute silicosis” 
and states that the lack of complete 
data in former reports raises the 
question as to whether a chronic 
disease such as silicosis (which in 
the majority of industries today re- 
quires at least 10 or 12 years for its 
development and which under the 
very worst conditions in the past 
only became recognizable after three 
or four years) can actually develop 
to a degree when it can be recog- 
nized in a roentgenogram in shorter 
periods of time. 

In this study there was an oppor- 
tunity to examine the lung tissues 
and in most instances ante-mortem 
roentgenograms of 15 persons who 
were said to have developed silicosis 
after dust exposures of from eight 
to 17 months. 

The character of the silicotic le- 
sions encountered in these cases dif- 
fers in three particulars from those 
usually observed: 

1. The individual nodules’ are 
small but they are massed in zones 
of considerable width along the 
course of the deep and _ superficial 
pulmonary lymphatic trunks and 
they are embedded in wide bands of 
connective tissue which in many 
places has itself become hyalinized. 
In the ordinary case the nodules 
are much larger, sometimes develop- 
ing from a single center and some- 
times resulting from the fusion of 
adjacent foci; but they tend to re- 
main discrete and in the absence of 
concurrent infection they are not 
matted together in a mass of fi- 
brous tissue. 

2. The lymph nodes which drain 
the lung are ordinarily severely af- 
fected before the pulmonary changes 
have progressed very far, but in 
about one-third of the cases under 
discussion there was no evidence of 
silicosis in this location; and in oth- 
ers the involvement was relatively 
slight. It is possible that this may 
have been due to faulty selection of 
material, but it seems rather unlike- 
ly, for in most instances several 
nodes were sectioned. 

3. All of the lungs showed an ap- 
preciable generalized thickening of 
the alveolar walls. Some of this re- 
action was undoubtedly due to the 
superimposed infection, but in the 
acute caseous pneumonias such pro- 
liferative changes are absent or not 
at all prominent. 

The author summarizes his pape 
as follows: 

A histological study of 15 cases 
of so-called ‘acute’ silicosis has 
been reported. This was based upon 
examination of the lung tissues of 
nine tunnel workers exposed for 
nine to 13 months, three sandblast- 
ers for 12 to 17 months, and three 
sand pulverizers on whom satisfac- 
tory histories of exposure were not 
obtained. Chemical analysis demon- 
strated that their lungs contained as 
much silica as those of South Afri- 
can gold miners employed for long 
periods. Their alleged occupational 
exposures did not exceed 17 months, 
a contention which is supported by 
the early age of the group as a 


whole. These men died of infection 
nine to 21 months after ceasing 
work. In 11 of them the infection 


was considered to be definitely tu- 
berculous, and in two others it was 
probably so. The other two had 
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unresolved pneumonias. All but one 
of them, a tunnel man for 13 months, 
presented microscopic lesions char- 
acteristic of silicosis, but in no case 
was the disease sufficiently far ad- 
vanced to be diagnosed on gross ex- 
amination of the fixed tissues. The 
character and distribution of the 
changes did not resemble that usu- 
ally seen in silicosis among miners 
and others who have died after pro- 
longed exposures. This _ silicosis 
was characterized (1) by masses of 
small nodules embedded in broad 
sheets of fibrous tissue surrounding 
the pulmonary lymphatics instead of 
isolated conglomerate nodules along 
the trunks and in the pulmonary 
parenchyma; (2) by a generalized 
fibrous thickening of the alveolar 
walls which is generally considered 
to be a late manifestation; and (3) 
by the absence or only slight in- 
volvement of the mediastinal lymph 
nodes which are usually replaced by 
fibrosis before extensive changes 
appear in the lung. These differ- 
ences were interpreted as due to the 
inhalation of such excessive amounts 
of fine dust that little of it could be 
eliminated by the lymphatics. In 
most cases the tuberculous compli- 
cation was so acute that it probably 
developed after the reaction to the 
dust was well established, and thus 
failed to influence’ the _ picture 
greatly. 

The acuteness of the infection was 
explained by the fact that the ma- 
jority of the men were young ne- 
groes with presumably little immun- 
ity to tuberculosis. Although there 
is histological evidence of. silicosis, 
atypical in character, it seems doubt- 
ful whether there is justification for 
describing the process as “acute.’’ At 
least this should only be done after 
serial roentgenograms together with 
postmortem examinations have dem- 
onstrated the outcome of the alleged- 
ly heavy exposures to silica. The 
difficulty in properly evaluating the 
element of infection in the tissues 
suggests the need for caution in the 
interpretation of roentgenograms. 


Silicosis Not an O. D. in France 


HE Societe d’etudes scientifiques 

sur la tuberculose pulmonaire de- 
voted a session recently to the dis- 
cussion of silicosis. Mr. Magnin de- 
scribed the condition as a pulmonary 
fibrosis resulting from prolonged in- 
halations of fine siliceous dust. Five 
years, or even three years, is some- 
times sufficient for a workman to 
develop silicosis. According to Mag- 
nin, it is the inhalation of the dust 
of siliceous rocks, and that alone, 
which causes pulmonary fibrosis. 
Pulmonary fibrosis may develop in 
a person who is already tuberculous. 
Most commonly, however, pulmon- 
ary fibrosis of purely silicotic origin 
develops in persons who have no 
history of previous evolutional tu- 
berculous infection. On the other 
hand, silicotic fibrosis sometimes re- 
veals a dormant primary infection. 
Experimentally, it is usually impos- 
sible to cause pulmonary fibrosis in 
an animal until an infection pre- 
cedes. Finally, from the chemical 
point of view, the role of free silica 
in the genesis of so-called silicotic 
fibrosis of the lung cannot as yet be 
regarded as fully demonstrated. Re- 
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cent research by Jones has produced 
evidence supporting the possible in- 
tervention of another substance con- 
tained in rocks—sericite. While it 
is evident that rock dusts are injuri- 
ous, the damage may not be due to 
a specific chemical action but rather 
because they facilitate the develop- 
ment of tuberculous infection. Mr. 
A. Courcoux referred to the practice 
in foundries whereby workmen are 
required to smooth off steel castings 
in a sand blast, which operation 
often gives rise to pulmonary silico- 
sis. In some foundries there has been 
such high mortality among _ the 
workmen, and particularly among 
those who thus removed the rough 
places on bicycle parts, that manu- 
facturers have been compelled to 
supply closed cages, the workmen 
standing on the outside of these. 
Since, however, metal tailings have 
been used for removing rough pro- 
jections, the untoward manifesta- 
tions have ceased to develop. Mr. 
d’Hour reported the peculiar case of 
a workman in whom a roentgeno- 
gram of the lung revealed a granite- 
like image that pointed to silicosis or 
granulosis. This man had worked, 
up to the previous year, in the mines 
of Nord, at boring in solid rock. 
Messieurs Rist, Mayel and Donbrow, 
who studied the question from the 
medicolegal point of view, are con- 
vinced that silicosis cannot develop 
other than in persons already infect- 
ed with the tuberculous virus, and 
hence they refuse to regard it as a 
true occupational disease, which is 
in accord with the proposed agree- 
ment elaborated by the internation- 
al bureau of labor. They declare 
that the acceptation of silicosis as an 
occupational disease should be 
avoided by French legislation. — 
Paris Letter, J. A. M. A., June 2, 
1934. 


Medical Aspects 


OURNAL OF AMERICAN INSU- 
RANCE, July, 1934: Those who 

attended the recent Claims Confer- 
ence of the mutual companies at 
Chicago heard two excellent papers 
by doctors who have a well estab- 
lished reputation in the field. Dr. 
McNally, of Chicago, gave a com- 
prehensive review of the _ history 
and nature of the disease, while 
Dr. Sander, Milwaukee, reported 
on his observations of thousands 
of workers in dusty industries and 
outlined a medical program for em- 
ployees in industries where there is 
a dust hazard. 

Dr. McNally pointed out early in 
his paner that silicosis is not a new 
disease and that it has been known 
for hundreds of years. 

As medical knowledge increased 
the diseases of the lungs became 
better known, and the word “sili- 
cosis” was first used by Rovida in 
1871. Dr. McNally points out that 
the greatest advances in the study of 
silicosis have been made in the last 
30 years and that research is stead- 
ily going forward. Speaking of dust 
diseases in general, he said: 

“There are two important factors 
in the etiology of a dust-born dis- 
ease; the first, is the character and 
amount of the dust inhaled: and the 
second, the susceptibility of the in- 
dividual to the influence of the dust 
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“Ohe worker in dust and fumes, 
whose system is used to the atmos- 
phere in which he works, needs re- 
spiratory protection just as certainly 
as the one on whom the same ex- 
posure would have a noticeable effect 





Scientifically developed, the 
Willson Bag Respirator No. 
3 is for use in the presence 
of silica, asbestos, lead and 
other poisonous dusts. It is 



































) comfortable, no heavier than 
necessary, shaped to fit the curves of all 
faces, obtaining close contact with very little 
; headband pressure. A well built, long last- 
ing, economical respirator, its filter bags are 
easily cleaned by a burst or two of com- 
) y cle | , 
pressed air and all parts are readily replace- 
| able. Bag Respirator No. 3 is widely used in 
mining, foundry, quarry and pottery opera- 
U. S. NAVY USES METALLIZING tions; brick, paint, clay and glass products; 
Warship tail shaft being spray coated with arene waenines sohar ier tan polishing and grind- 
cadmium to protect against corrosion, The Ing, ceramic and dry NuXxXIng plants ; also 
Willson Bag Respirator No. 3. guards workers applying or mixing silicate products 
against the possibility of injury to the ouch aa fri japan lacquer powdered glass 
operator’s lungs thru inhaling cadmium , tin , ; ' S 
dust. Thirty-three hours were required to Piaster, etc, 
apply a coating .032 inch thick to two 
twenty-one foot tail shafts of the U. S. S. ‘ 
HHenderson at the Charlestown Navy Yard, WILLSON PRODUCTS, Inc., Reading, Pa. 
Boston, Mass. 165 Ibs. of cadmium was 
peice on each shaft. Members: The Industrial Safety Equipment Association 
New Practical Book on F T 
ew Practical Book on Fracture ‘Treatment 
Spiers---BRIEF OUTLINE OF MODERN TREATMENT OF FRACTURES 

By Henry Watpo Spiers, M.D., Professor of Orthopedic Surgery, 
College of Medical Evangelists, Los Angeles, California. Cloth, 6x9, 

138 pages, 109 illustrations, $2.00. 

There are numerous books which devote more or less space to the 
treatment of fractures, some of them describing with overwhelming 
completeness nearly all the methods which have ever been used for the 
various conditions commonly and rarely encountered. 

With the constantly increasing flood of fracture cases arising from 
automobile and industrial accidents Dr. Spiers felt there was need for a 
small concise inexpensive book which would attempt to do no more 
than to discuss plainly and briefly the essentials of general fracture prob- 
lems and what to do about them. The 109 illustrations are particularly 
helpful. Even the most experienced physicians and surgeons will find it 

Pp p y s 
gives them a new and clearer grasp of the subject to study this short 

| survey of up-to-date methods in treating fractures. 
| WILLIAM WOOD & CO. (a Divison of the Williams & Wilkins Co.) Baltimore 
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inhaled. From the chemical stand- 
point, there are two types of dust, 
the organic and the inorganic. Any 
inorganic dust is capable of produc- 
ing definite pathological changes in 
the lungs, if the exposure is suffi- 


ciently long. Collis has stated in 
general that, ‘Dusts appear to be 
more injurious as their chemical 


composition differs from that of the 
human body, or from the elements 
of which the body is normally com- 
posed.’ ”’ 

He then went on to point out that 
silicon dioxide is found almost ev- 
erywhere in varying quantities, be- 
ing in the air we breathe and the 
water we drink, but fortunately in 
such minute amounts that no dam- 
age is done. In speaking of the in- 
dustrial danger from silica dust, he 
said: 

“Any process which uses materi- 
al containing silicon dioxide or gives 
off silicon dioxide is a_ potential 
source of silicosis. Dusts from 
quartz, quartzite, flint and sand- 
stone are the most harmful. This is 
due to their content of silica or sil- 
icon dioxide. The finer the dust, the 
more dangerous. Particles greater 
than 10 microns in diameter can 
pass through the finer bronchioles. 
Microscopical examinations of the 
silica found in the lungs show that 
70% of the silicon particles have a 
diameter less than one micron. 
When it is considered that a micron 
is one twenty-five thousandth of an 
inch, the necessity of the removal 
of such fine particles from the air 
is imperative. This is an extremely 
difficult problem and will require 
considerable time and expense. Sil- 
ica dust is generated in the polishing 
of mirror-glass, the manufacture of 
grind-stone, mill-stone, in sand 
blasting, the crushing of stone to 
make silica flour used in the manu- 
facture of pottery, abrasive soap, in 
the manufacture of. silica’ brick, 
washing powders, sand-paper, silica 
paints, mining and quarrying of 
granite, sand-stone, and in all forms 
of mining where the ore is accom- 
panied by a siliceous rock.” 

Dr. McNally then gave a compre- 
hensive study of the symptomatolo- 
gy, pointing out how dust enters the 
lungs and after it penetrates the tis- 
sues nodules are formed. He points 
out that it is very difficult to make 
an exact diagnosis where the disease 
is not present in an extreme stage 
and that final and conclusive proof 
of the damage done to the lungs can 
only be secured through an autopsy. 
In this regard he said: 

“When an individual dies and ma- 
terial is removed at the autopsy, the 
pathological and chemical examina- 
tion is the final word whether or not 
the case is one of silicosis. The his- 
tory, the x-ray and clinical findings 
are subordinate to these findings.” 

He presented two tables, one 
showing the amount of silicon diox- 
ide per gram of dried tissue found 
in a normal lung, and the other 
showing the amount which had been 
found in the lungs of workers in sil- 
ica laden air by various research 
workers. It was noted with inter- 
est that a number of those who had 
never been exposed to dust in any 
quantity showed an_ appreciable 
amount of silicon dioxide in the 
lungs. 
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Dr. Sander explained that during 
the past 18 months he has been ex- 
amining workers in the vicinity of 
Milwaukee, the majority of whom 
had been employed in dusty trades. 
He pointed out that in several for- 
eign countries no new workers are 
permitted to enter upon a dusty 
trade without first passing a physical 
examination proving their fitness for 
such work. He outlined in detail 
the program which he has followed 
in the vicinity of Milwaukee exam- 
ining workers. He said: 

“The purpose of the examination 
is, however, less an elimination of 
the unfit than a placement of work- 
ers at processes for which they seem 
best suited physically.” 

He also emphasized the fact that 
in the course of such an examina- 
tion the worker’s viewpoint on safe- 
ty may be materially changed, say- 
ing in this regard: 

“Furthermore, I also take advan- 
tage of the personal contact with the 
dusty trade employee or prospective 
employee to educate him somewhat 
on the purpose of the examination 
program, on what he himself can do 
to curb dust dissemination, on the 
over-emphasis which has_ been 
placed on dust diseases and that 
with reasonable care he has nothing 
whatever to fear in his dusty work.” 

Particularly impressive to the 
claims men was the fact that Dr. 
Sander in the course of over 5,000 
examinations has seen and examined 
very few disabling cases of silicosis. 

“T have seen so few third stage 
cases of sficosis, and no interstitial 
fibrosis at all in foundry workers, 
simply because the dust intake is 
minimal, spread out over a long 
period of time; and those few cases 
of third stage that I have seen have 
all been sand blasters who worked 
under the oldtime conditions when 
they wore convas bags to protect 
their eyes, never thinking what the 
dust was doing to their lungs. And 
every foundry that we see didn’t 
have those worst conditions. Many 
of them have been using reasonably 
safe equipment for many, many 
years. But we still occasionally find 
a foundry that hasn’t heard a lot 
about air-line helmets.” 

In discussing what is 
known as first stage 
Sander said: 

“Instead of constantly thinking 
of silicosis in its three stages as vis- 
ualized on the x-ray film, we should 
classify it from the standpoint of 
whether or not what we see on the 
film has caused incapacity. Where 
no disability has developed, the di- 
agnosis should be ‘Pre-clinical Sili- 
cosis.’ Into this group will fall all 
cases of the so-called ‘First stage sil- 
icosis’ and the large majority of the 
“Second stage’ cases. The diagno- 
sis of ‘Clinical Silicosis will then in- 
clude only those cases in which dis- 
ability has developed as a result of 
the dusty lung.” 

Dr. Sander, from the results of his 
examinations, has come to the con- 
clusion that a moderate dust expos- 
ure will often lead to no disabilities. 
In support of this he said: 

“This is proved by the hundreds 
of old foundry workers who have 
worked in the industry from thirty 
to fifty years who have no more than 
a first stage silicosis, or better, no 
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more than this lymphatic engorge- 
ment. As a result of these many 
years of dust exposure, the vital ca- 
pacity of their lungs is no more di- 
minished than it was when they be- 
gan their foundry experience. . : 

“Still, most writings on silicosis 
state that once a diagnosis of sili- 
cosis is made, regardless of stage, 
that individual will certainly pro- 
gress to a stage of disability whether 
his dust exposure is discontinued or 
not. These old foundry workers may 
eventually become disabled, it is 
true, if they live long enough. The 
majority of them would be over 100 
years old, however, before their 
lungs would cause trouble. The 
point is that this large group of 75% 
of all foundry workers is exposed 
to only moderate dust concentrations 
or inhales such small quantities of 
dust over a long period of time that 
the lungs are able to take care of it 
without causing a disabling fibrosis 
during a natural lifetime.” 

In concluding his paper Dr. San- 
der outlined what he believed to be 
an adequate program for medical 
examination treating the qualifica- 
tions of the examiner, the complete- 
ness of the examination, which em- 
ployees should be examined, and 
what standards should be set up to 
determine fitness for work. 


Kentucky Silicosis Amendment 


HE so-called “Silicosis Amend- 

ment” to the Workmen’s Com- 
pensation Law of Kentucky gives to 
certain employers and their em- 
ployees an option to come under the 
act in respect to silicosis. The 
amendment, with three qualifying 
sections, is as follows: 

“And any employers and their 
employees engaged in the operation 
of glass manufacturing plants, quar- 
ries, sand mines or in the manufac- 
ture, treating or handling of sand 
may, with respect to the disease of 
silicosis caused by the inhalation of 
silica dust, in like manner voluntar- 
ily subject themselves thereto as to 
such disease.” Sec. 4880. (Follows 
Sec. 1.). 

“The words ‘wilful misconduct’ as 
used in this section, when relating to 
the disease of silicosis caused by the 
inhalation of silica dust, shall in- 
clude (1) failure or omission on the 
part of an employee to observe such 
rules and recommendations as may 
be adonted by the employer and ap- 
proved by the Workmen’s Compen- 
sation Board and which rules and 
recommendations have been and are 
kept posted in a conspicuous place 
in and about the plant, (2) failure or 
omission on the part of an employee 
truthfully to state to the best of his 
knowledge in answer to _ inquiry 
made by the employer the place, 
duration, and nature of previous em- 
ployment, (3) failure and omission 
on the part of an employee truth- 
fully to furnish to the best of his 
knowledge in answer to an inquiry 
made by the employer full informa- 
tion about the previous status of his 
health, habits, and medical attention 
that he or his blood relatives may 
have heretofore received, and (4) 
failure or refusal to submit to medi- 
cal examination to determine his 
physical condition with reference to 
the disease of silicosis whenever 
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such examination is ordered by the 
board, or to evade or obstruct such 
examination.” Sec. 4882. (Follows 
Sec. 3). > 

“In eases of the disease of silico- 
sis. caused by the inhalation of silica 
dust, no application for compensa- 
tion shall be considered unless made 
within one year after the last in- 
jurious exposure to silica dust.”’ Sec. 
4914. (Follows Sec. 33). 

“When application for compensa- 
tion is made by an employee for 
compensation for disability due to 
the disease of silicosis caused by the 
inhalation of silica dust, the Work- 
men’s Compensation Board § shall, 
upon the application to the employer 
or the employee, appoint either two, 
or three, disinterested and duly 
qualified physicians to examine the 
employee; if two are appointed, one 
of them shall be qualified radiolo- 
gist, and if three are appointed, two 
of them shall be so qualified. Said 
physicians shall examine the em- 
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ployee and certify their findings to 
the Workmen’s Compensation Board, 
which findings shall state, (1) in 
what stage, if any, the employee is 
suffering from the disease of silico- 
sis; (2) whether the disability of the 
employee is temporary, partial, or 
total, and (3) the extent, if any, of 
the impairment of capacity to work 
of the employee. Said physicians, so 
appointed, shall be allowed neces- 
sary traveling expenses and reason- 
able fees, to be fixed by the Work- 
men’s Compensation Board, but not 
to exceed, for each physician, the 
sum of $20. Said fees and ex- 
penses of the medical examiners 
shall be paid by the party applying 
for the appointment. If compensa- 
tion for such disability is awarded 
by the Board, the employee shall 
also recover of the employer, or his 
insurance carrier liable for the com- 
pensation, such fees and expenses 
of said medical examiners paid by 
him.” Sec. 4941. (Follows Sec. 59). 
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Industrial Intoxication Following 
Skin Sorption“ 


Carey P. McCorp, M.D., F.A.P.H.A., 
Medical Director, The Industrial Health Conservancy Laboratories, 
Cincinnati, Olio 


HE Nineteenth Session of the In- 

dustrial Hygiene Section opened 
as part of the Sixty-second Annual 
Meeting ofsthe A.P.H.A. Pa 

By custom, if not by constitutional 
requirement, the Chairman is obli- 
gated to present some introductory 
considerations pertinent to the affairs 
of the section. In the past, the greater 
number of chairmen have elected to 
estimate existing conditions, and to 
indicate desirable trends for the fu- 
ture. In the present instance, we ap- 
pear to be at a junction point—be- 
tween a past period filled with ills 
well known to everyone, and the be- 
ginning of new departures into which 
we have not progressed sufficiently to 
permit of estimation of their values 
to industrial hygiene. 

On this account, the present Chair- 
man sounds no keynote, and instead 
desires to make general rather than 
technical comment on a phase of in- 
dustrial hygiene that may be much 
neglected, i.e., toxicity following the 
entry of various substances through 
the skin. 

The mechanisms by which many 
substances accomplish passage 
through the skin are little known. On 
an empiric basis, it has become es- 
tablished that numerous medicaments 
and intoxicants penetrate the skin; 
and, conversely, that others are 
barred. With the possible exception 
of fat-dissolving agents, the entering 
substances are often so dissimilar as 
to stultify any belief in the common- 
ness of properties permitting absorp- 
tion. 





* Read before the Industrial Hygiene Section 
of the American Public Health Association at the 
Sixty-second Annual Meeting in _ Indianapolis, 
Ind., October 9, 1933, and published in American 
Journal of Public Health, July, 1934. 


The singular status of skin perme- 
ability is reflected in a number of 
contrasting examples. Boric acid solu- 
tions, applied to the healthy skin, ap- 
pear in one minute in the urine; but 
citric acid of equal strength, similarly 
applied, is said to be wholly unab- 
sorbed. Moreover, borates, with a 
physiologic action closely resembling 
boric acid, do not enter the skin when 
placed in contact.! Hydrocyanic acid 
gas readily passes through the skin, 
and may produce poisoning after this 
form of entry, but carbon monoxide 
gas does not so enter, or at best only 
in traces. Tetraethyl lead penetrates 
the unbroken skin,:but solutions of 
inorganic lead compounds are not 
known to pass this portal in quanti- 
ties susceptible to measurement. Sub- 
stances closely related chemically are 
likely to present the widest differ- 
ences in ability’ to enter the body 
through the intact skin. 

The entire present situation is such 
that only by trial may the fate of 
any agent with an unknown status as 
to skin absorbability be determined. 
Thirty-five years ago Schafer? wrote: 

“To decide the case for or against 
the possibility of absorption by the 
human skin, would appear a simple 
problem, yet a literature reaching 
back over a century indicates that 
the production of unimpeachable tes- 
timony on either side has proved a 
matter of no little difficulty. .. .” 
That statement is equally true today! 

Not until 1932 was it established, 
on a quantitative basis, that iodine— 
one of the commonest medicaments 
—applied to the skin is absorbable. 
Nyiri and Jannitti,? after referring to 
the evenly matched controversy for 
the past 65 years as to the skin ab- 
sorption of iodine, established that 
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iodine and iodides penetrate the un- 
broken skin; that 12 per cent only of 
the amount painted onto the skin is 
at the disposal of the skin; that 4 per 
cent is the maximum taken up by the 
skin in the first few hours after ap- 
plication; and finally that at the end 
of 3 days (after application) up to 5 
per cent of the total iodine is still 
within the skin; 7 to 9 per cent hav- 
ing entered the body through the 
blood or lymph. This precise sort of 
information is widely lacking, espe- 
cially for industrial intoxicants, which 
agents are most likely to lead to dam- 
age, because of the extent of expos- 
ure, 

Industrial hygiene long has em- 
phasized the respiratory tract as the 
chief portal of entry of industrial: in- 
toxicants. By contrast, the skin, as 
a portal of entry, has been relegated 
to an insignificant position. Masks, 
respirators, helmets, etc., have been 
provided helpfully to protect the res- 
piratory tract against invasion, with- 
out a thought for the skin. Develop- 
ment of intoxications among workers 
well guarded against inhalation of 
toxic vapors, gases, etc., is increas- 
ing the consideration extended to 
skin absorption as a factor in the 
causation of occupational diseases, 
chemical accidents, ete. Practical 
hazards are being proved to exist. 


Factors Influencing Skin Absorption 


1. Sustained, profuse sweating even- 
tuating in an alkaline perspiration, 
may deprive the skin of its oily pro- 
tection, and facilitate skin absorption. 

2. Circumstances leading to an hy- 
peremia of the skin promote skin ab- 
sorption. 

3. Breaks in the integument, such 
as from a dermatitis or trauma, fa- 
vor entry into the body. Such entry 
may not, however, constitute true 
skin sorption. 

4. Fat- dissolving agents, such as 
naphtha may themselves enter the 
body or create opportunity for other 
substances to find entry through the 
Skin. 

.. Friction applied to the skin, such 
as the inunction of mercury oint- 
ments is conductive to skin absorp- 
tion. 

6. Failure to free the body of con- 
tact with materials that may enter 
the skin is related to the practical 
dangers of skin absorption of indus- 
trial intoxicants. 

7. Naturally, oily skin offers addi- 
tional difficulties to the entry of some 
substances. 

8. The younger the skin, the great- 
er the probability of skin sorption by 
that particular skin, up to the years 
of senility, and in the absence of skin 
injury. 

9. Cataphoresis may thrust into the 
skin substances not otherwise ab- 
sorbable. 


The Mechanisms of Skin Sorption 


It is most unlikely that any one 
physical principle governs the pass- 
age of chemicals through the skin. 
Boric acid undoubtedly enters through 
Osmosis, absorption may play a sig- 
nificant role in connection with hy- 
drocyanic acid. Undoubtedly, certain 
substances find entry by way of the 
sebaceous glands, and only so. Rub- 


bing may lead to mechanical deposi- 
tion within the hair follicles and 
Surface tension, 


glandular spaces. 
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plasmolysis, diffusion streams, molec- 
ular size, and capillarity, all contrib- 
ute some influence upon the physics 
of skin penetration. Withal, it is 
most difficult to determine the de- 
marcation point between normal 
skin and damaged skin, in relation 
to these several physical activities. 
Manifestly, a chemical dermatitis is 
preceded by some such physical in- 
jury to the cells as may be accom- 
plished by plasmolysis. ; 

Reduced to its simplest basis, it 
appears probable that the character- 
istic shared by all substances that 
penetrate the normal skin (in the 
absence of friction, cataphoresis, etc. ) 
is the capacity for “cell wetting.” 

This activity of cell wetting is far 
more complex than is implied in the 
simple example of water being barred 
from the skin by the oily film there 
present, and the function of soap in 
breaking down this interposed in- 
compatible layer. The behavior of 
mercury when in contact with metal- 
lic lead, furnishes a more acceptable 
concept of “surface wetting.” 

If metallic mercury be placed in 
contact with a piece of lead, the 
mercury enters and diffuses in all 
directions. In time the lead becomes 
crumbly, or at least brittle. It might 
be assumed that compounds are 
formed between the lead and the 
mercury but such is not the case. 
Appropriate electrical tests reveal 
that the lead is unchanged. What 
has happened is that the mercury, 
having the peculiar property of “wet- 
ting the crystals’ of lead, has seeped 
in between all the faces of the crys- 
tals, and in time has made the lead 
mass crumbly by depriving the lead 
of its intercrystal cohesion. This re- 
lationship between lead and mercury 
is not equally true for mercury and 
iron, or mercury and cadmium. In 
the former, the mercury does not 
permeate the iron (that is, does not 
wet the crystals); in the latter per- 
meation does occur, but with combi- 
nations between the cadmium and 
the mercury. 

If this concept of “crystal wetting” 
be transferred to “cell wetting,” it 
becomes possible to understand how 
some substances pass between suc- 
cessive layers of epidermal cells un- 


til brought in contact with those 
deeper skin layers richly supplied 
with blood and lymph vessels. In 
the corium sorption is readily ac- 
complished. 


Skin Absorbable Substances 


In furnishing a list of substances 
(not all of which have industrial 
uses) belived to pass the skin barrier, 
no intent exists to imply that the list 
is complete, that practical hazards 
regularly are involved, or that proof 
of skin sorption for every item on 


the list is incontrovertibly estab- 
lished. 
Ammoniated Chlorine 


Chloroform 
Creosote 


mercury 
Anilin oil 


Belladonna Cresols 
Benzene Croton oil 
Benzine Cyanides 
Bismuth Cyanogen com- 
Boric acid pounds 
Camphor Dimethylanilin 
Carbon bisul- Dimethyl sul- 
phide phate 
Carbon tetra- Dyes (some) 
chloride Ether 
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Nitrobenzol 
Nitronaphth- 


Ethylene chlor- 
hydrin 


Ethylene di- alene 
chloride Oleates 
Formaldehyde Olive oil 
Formalin Osmium 
Garlic Oxides of merc- 
Gasoline ury 
Guiacol Paranitranilin 
Hydrocyanic acid Phosphorus 
Hydrogen sul- Phenacetin 
phide Phenol 
Ichthyol Picric acid 
Iodides Philocarpin 
Iodine Quinine 
Kerosene Salicylic acid 
Lanolin Stoddard’s solv- 
Lard ent 
Mercury Tetraethyl lead 
Mononitrochlor- Toluene 
benzene Trichlorethylene 
Naphtha Turpentine 
Nicotine Vaseline 
Nitranilin Zylene 


Practical Hazards 


The usual workman, exposed to an 
industrial intoxicant that may enter 
the skin, is likely to be inhaling the 
vapor, gas, or fume at the same time. 
Occasionally workers who are ade- 
quately masked for protection against 
dangerous substances, still may be- 
come intoxicated. Notably this is 
true in the case of workers about 
hydrocyanic fumigation: of buildings 
or ships. Despite protection for the 
respiratory tract, skin absorption is 
likely to lead to practical damage 
from the following substances: 

Nitrobenzol, and some of its close- 
lv related compounds 

Anilin oil, and some its closely re- 
lated derivatives and compounds 

Hydrocyanic acid, possibly includ- 
ing all cyanogen compounds 

Phenol and cresol, including some 
related coal tar derivatives and com- 
pounds, such as picric acid 

Tetraethyl lead. 

Summary 

It is the purpose of this presenta- 
tion to maintain that no adequate 
body of information is now available 
as to the mechanisms of skin absorp- 
tion, or the extent of practical dan- 
gers attending industrial skin expos- 
ure. If this stand be the correct one, 
it follows that this field provides op- 
portunity for constructive inquiry. 
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Lead Poisoning 


R. W. E. OBETZ, Medical Direc- 

tor, Division of Safety and Hy- 
giene, in O. I. C. Monitor, Ohio, 
April, 1934:—Preliminary classifica- 
tion of the claims filed for occupa- 
tional disease shows a total of 1,218 
for the year ending December 31, 
1933. As these are classified at the 
time the preliminary report is filed, 
changes are made occasionally when 
the claims are given further consid- 
eration. It is probable, therefore, that 
the figures here mentioned will not 
correspond exactly with the final re- 
port. 
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Each year a number of claims are 
filed for such conditions as tuber- 
culosis, asthma, bronchitis and va- 
rious inflammations and _ infections 
of the organs of the body together 
with diseases of the nerves, heart 
and blood vessels. As such condi- 
tions are not listed in the occupa- 
tional disease law as compensable, 
these are immediately listed as be- 
ing non-compensable. During 1933 
there were 138 claims sc classified. 
There were, therefore, 1,080 claims 
which are probably compensable and 
if satisfactory proof is filed will be 
paid when presented to the Commis- 
sion. It is probable, however, that 
a number will be disallowed because 
of lack of proof of disability result- 
ing from an occupational disease or 
because of failure to comply with 
the provisions of the compensation 
law. 

In classifying the claims consid- 
ered compensable it is found that 
744 were filed because of some dis- 
ease of the skin. Most of these are 
classed as dermatitis, an inflamma- 
tion of the skin probably due to 
some irritating substance. The law 
provides that these skin diseases are 
compensable if they are due to the 
injurious effects of oils, cutting com- 
pounds or lubricants, dust, liquids, 
fumes, gases or vapors. As most of 
the claims show that there has been 
exposure to some of the above named 
causes, a large percentage of derma- 
titis claims are found compensable. 
It should be noted that these claims 
comprise more than 68% of the com- 
pensable claims filed during the year. 
Many are for the payment of medi- 
cal expenses with no claim for com- 
pensation due to the fact that there 
was a loss of less than seven days’ 
employment. In many there is no 
loss of time due to the fact that the 
claimants kept on working at some 
suitable employment while under 
treatment. As there are many skin 
diseases which are not due to occu- 
pation, care should be taken that 
claims are not filed unless it is rea- 
sonably certain that the work of the 
claimant was responsible for the de- 
velopment of the disease. 

Lead poisoning was responsible for 
the filing of 137 claims during the 
year. Nine of these were fatal. In 
looking over the various industries 
from which cases have been reported 
it is found that several were respon- 
sible for most of the lead poisoning 
claims. These are storage battery 
manufacturing, printing, paint or en- 
amel spraying or dipping and lead 
manufacture or smelting. In some 
of the lead claims filed there was no 
loss of time, but in others the period 
of disability extended from a few 
weeks to several months and in a 
few instances some claimants have 
never returned to work following 
lead poisoning. The fatal claims are 
nearly always due to some complica- 
ting disease which developed during 
or following lead poisoning. From 
the standpoint of time loss, lead poi- 
soning is the most serious of the dis- 
eases reported. 

After deducting the lead poisoning 
claims there remain 199 claims due 
to other conditions. Of these 172 
were found to be attributed to teno- 
synovitis and prepatellar bursitis, 
with 148 due to the former and 24 to 
the latter. 
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Occupational Diseases 








An Outline of the 


Industrial Skin Diseases 


By R. Prosser Wuite, M.D., 
Ex-President, London Dermotological Soctety* 


T IS USUALLY an accepted axiom 
that nature has some _ beneficial 

purpose for all her creations. Few 
can discern any useful function for 
the myriad of bacteria which infest 
the human skin, even when in per- 
fect health. The two most common- 
ly present are: the “pus forming” 
and the so-called ‘blood poisoning” 
microbes (staphyloccus and strepto- 
coccus). Speaking generally, wounds, 
cuts, etc., on the body take on “bad 
ways” because they get infection 
from the microbes in the skin. It is 
rarely the implement, causing the 
wound, which does the greater mis- 
chief. It is these minute vegetable 
micro-organisms, living, growing, and 
multiplying. They lie in crevices on 
the surface and get pushed into the 
injured part. We shall only briefly 
refer to the streptococcus. It usually 
produces a more serious and wide 
spreading inflammation than the for- 
mer. Erysipelas, or general blood 
poisoning may follow its innoculation 
into the system. On the other hand, 
the pus coccus is generally the pro- 
ducer of the local pimples, boils, pus- 
tules ordinarily seen on the skin. It 
causes wounds to matter, or sup- 
purate. When it gets innoculated 
upon an occupational skin disease it 
so alters its appearance that the orig- 
inal rash becomes unrecognizable, or 
difficult to distinguish. This often 
leads to very great confusion in diag- 
nosis and begets many differences of 
opinion. Most rashes cause some 
exudation of serum which is the per- 
fect and necessary food for all skin 
germs. In this moist serum, aided 
with the warmth of the body, they 
multiply in enormous numbers. When 
growing they throw out poisons, and 
possibly ferments. These kill the 
White blood cells which rush to the 
aid of the tissues. The ferments at 
the same time dissolve and eraqde the 
parts they touch. In this way ulcers 
are formed. All these processes lead 
to intense irritation and increase any 
inflammation which may be present. 
The blood vessels dilate, the parts 
swell, itching, redness and pain fol- 
low. In this battle the microbes and 
cells of the blood tissues get killed 
Wholesale. Living and dead form the 
matter or pus. This is colored yellow 
because the staphyloccus, which is 
usually at the root of all the trouble, 
IS usually the yellow, or golden coc- 
cus. 

Efficient first-aid avoids this form 
of wound infection. 

What Is Eczema? But further than 
this: another complicated question 
arises over this coccus. By some au- 
thorities it is supposed to be the orig- 
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inator of eczema, a word much mis- 
quoted and maligned, but important, 
because under this name are placed 
a very large proportion of skin dis- 
eases. Constitutional eczema ordi- 
narily comes out in crops of tiny 
blisters. These break and exude for 
a time, and then become dry. These 
breakings out and healings may be 
repeated at intervals of a few hours, 
or days. Sometimes they recur in- 
definitely from no apparant cause. 
Unless very carefully treated this 
nuisance may persist for weeks or 
months. Certain medical writers 
maintain that the multitudes of col- 
onies of golden germs living and 
growing, and constantly forming and 
throwing out poisons, on the cutan- 
eous surface cause the skin of certain 
persons to become very sensitive. In 
this state it is readily irritated by the 
growing cocci. Inflammation follows, 
producing the complaint which we 
call eczema. This is one of the the- 
ories, but it has not been definitely 
proved. Besredka’s! experimental 
work rather supports the opposite 
view: that continual cuti-vaccination 
brings about a certain degree of im- 
munization. Another theory is that 
it is due to something injurious which 
forms and circulates in the blood or 
tissues of the skin. Of this “some- 
thing,” whether a poison or state of 
the system, we are practically ignor- 
ant. To show that the origin is un- 
known we call it “idiopathic.” This 
means a disease internally caused 
from oneself, “intrinsic” eczema. 

Skilled treatment, though not al- 
ways at once curative, prevents ec- 
zema from becoming a serious men- 
ace, and can stop the onset of blood 
poisoning, or other serious complica- 
tions. Wrong treatment always ag- 
gravates. 

Eczema and Dermatitis. We have 
now got so far: that we believe there 
is an eruption, and a very common 
one, generally called eczema. Why 
it comes out in some people and not 
in others medical men do not know. 
We also know that if you apply cer- 
tian chemicals, salts, plant juices, 
probably in all about 50 to 150 dif- 
ferent substances, in a certain man- 
ner, to almost anyone’s skin, you 
produce an almost identical rash. It 
is identical in these ways: its appear- 
ance is very similar, and if you ex- 
amined, under the microscope, a sec- 
tion of the two skins, one an idio- 
pathic and the other a rash caused 
by certain irritants, practically they 
are the same, or identical in struc- 
ture. This eczematous rash, caused 
by an external irritation, is often 
given the name “dermatitis.”’ Usual- 
ly it differs in no way from an ec- 
zema, except in its causation. It 
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seems to the writer that it would be 
well, always, to restrict the word ec- 
zema to a constitutional superficial 
rash, due to something internal, 
which at present cannot be explained. 
A dermatitis would then naturally be 
recognized as a rash directly due to 
salt water, east wind, the kind of 
work, or contact with some chemical 
or plant. It would be known as a 
skin disease caused only by an “out- 
side” irritant. 

Again we must remember that 
some people’s skins are more, and 
others less, tolerant of irritation. 
Speaking, however, from a fairly 
large experience, special susceptibil- 
ity, or the reverse, to occupational 
irritants is really rare. If you come 
across a very protracted “breaking 
out,” in nine cases out of 10 you will 
be dealing with a case of eczema, 
not with a dermatitis. 

It is around these several points 
that bickerings, litigation, differences 
of opinion between medical men, em- 
ployer and employee, masters’ and 
men’s unions, arise, and bitterness of 
feeling is engendered. Often there 
is some difficulty in coming to a 
correct decision. Occasionally, when 
in doubt, a case may require careful 
watching and consideration for some 
time, before a right verdict can be 
given, even by an expert. 

Helpful Guiding Points. The fore- 
going statements—perhaps one may 
be permitted to call them facts—help 
us to understand the many pitfalls 
which beset those who are called 
upon to differentiate between an idio- 
pathic and an artificial rash. The 
majority of industrial eruptions is 
perfectly straightforward. It is the 
minority which leads to disputes. 
The following details and explana- 
tions may help to weigh up the prob- 
abilities, in a doubtful case. 

Has the person suffered from any 
skin disease before engaging in this 
particular work? Has he any natural 
weakness of the constitution, or of 
the skin? Is there any special irri- 
tant handled in the man’s work, or 
any chemical used Known to cause 
dermatitis? What is it? Have there 
been, or are there, any others work- 
ing in the same industry suffering 
from a similar skin disease? Does 
the patient get better as soon as the 
work is changed, or stopped, and ex- 
posure to the supposed irritant is 
proved to have been discontinued? 
If only one out of a number of per- 
sons doing the same job is affected, 
we must carry our enquiries further. 
It indicates that the personal, indi- 
vidual factor is predominant, rather 
than one acting equally upon all the 
workers. 

Effects of Irritation. Those who 
see many examples of dermatitis, 
caused by trades, or by external 
agents, can generally specify or name 
the chemical to which it is due. In 
the same way those who make a 
study of the occupational diseases 
usually know the chemicals likely to 
be used in any particular industry. 
From this knowledge we can, gen- 
erally, predict the kind of injury to 
the skin which is likely to be found. 
We can also usually gauge its extent. 
severity and duration. If these agree 
with our usual experience, we know 
we are dealing with a simple derma- 
titis, such as we should expect. If 
they disagree: 
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(1) Either the agent must differ 
from what we anticipated; or 

(2) the patient must possess some 
peculiarity, such as special sensitive- 
ness; or 

(3) our experience must have been 
too limited. 

The first must be enquired into, 
and the third ought not to happen. 
Confident opinions on occupational 
subjects should not be given without 
full knowledge and experience. If 
the patient does not get better when 
the irritating substance is entirely 
withdrawn, it is often put down to 
predisposition, or special sensitive- 
ness. These terms are used so often 
wrongly, by both medical and lay 
people, that a few words of explana- 
tion may not be amiss. The whole 
subject bristles with difficulties. To 
make it understandable and helpful, 
the writer must be excused if he is 
somewhat dogmatic on such a con- 
tentious matter. 

Agents Which Sensitize the Skin. 
Before coming to the conclusion that 
an eruption is due to skin sensitiza- 
tion it is most important to remem- 
ber that in industry there are com- 
paratively very few agents which 
possess the power of making people 
sensitive. Those which do produce 
this peculiar condition of the skin 
are substances chiefly of vegetab!e 
origin, such as oleo-resins, the juices 
of plants, alkaloids, pollen, etc. If 
animal products, they are usually 
scales, hair, stings, etc. They are not 
commonly met with in the ordinary 
trade processes. In the whole of in- 
dustry the number of _ sensitizing 
agents does not amount to more than 
a score. To those who have given 
special attention to this. subject, 
everyone of them is_ practically 
known. Again, to the great majority 
of persons, special sensibility to these 
poisons is innate, that is to say, the 
tendency, or weakness, is born with 
them and is rarely acquired. If this 
is so, the first contact with the in- 
jurious ingredient will bring out an 
exaggerated eruption. It is not ac- 
quired by exposure. 

Chemical irritants, which are so 
extensively used in trade processes, 
are very few indeed which have 
been proved capable of causing sen- 
sitization. One specially stresses 
these facts because in courts of law, 
and in ordinary conversation, the ar- 
gument is so frequently stated that 
such and such a person has become 
sensitized by certain work, or con- 
tact with a certain agent. To ascer- 
tain this fact one must first be sure 
that the agent is capable of inducing 
this phenomenon. This we can learn 
from the literature. Secondly it must 
be shown that the afflicted person is 
sensitized. This can be proved by 
simple tests on the person’s skin. It 
is only by such methods we can ar- 
rive at the truth 

Eruptions Which Repeat Them- 
selves. Another complication com- 
monly arises in dealing with these 
cases. If the inflammation of the 
skin starts again each time the man 
returns to his work and gets better 
when he absents himself, the labor 
must be held directly responsible. 
In some instances, however, the 
trouble quite disappears. Then al- 
though there has been no possible 
contact with the original, or other 
poison, the eruption restarts. This, 
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by the patient, is accredited to the 
effect of the original irritant. The 
question arises, is such a sequence 
possible? Search must be made for 
any other lively cause of disturbance, 
either in the home or manufacturing 
conditions. Anything of this nature 
having been carefully excluded, we 
ask ourselves does the patient suffer 
from a natural tendency to sebor- 
rhoea, or constitutional eczema?’ 
Either of these, we are aware, comes 
out without apparent provocation, or 
warning. No sufficient evidence has 
been advanced that any external ir- 
ritant can bring about that bodily 
constitutional disturbance of the 
blood or tissues, which results in true 
periodic eczema. We do not even 
know whether the eczematous habit 
or diathesis is, or can be, acquired. 

Predisposition. Whether a person 
with this diathesis, or who has had 
attacks of previous eczema, is more 
liable to be affected by an external 
excitant than a normal individual is 
still sub-judice. Most experiments 
have shown positive results, others 
equally convincing have shown de- 
cidedly negative. For these reasons 
one is justified in assuming that if 
a skin disease continues, or breaks 
out again and again, after all risk of 
exposure to an irritant has been re- 
moved, and after enough time has 
been allowed for the original errup- 
tion to heal, the first irritant cannot 
be held blameable. These aspects of 
the ergocytites, or “superficial skin 
inflammations caused by work,” mer- 
it close consideration. On that ac- 
count they have been dealt with at 
some length. 

Want of understanding of the above 
points leads to acute conflicts of opin- 
ion among medical men, both in the 
witness box and in the issuing of cer- 
tificates. Furthermore, technical dis- 
tinctions are not easily grasped by 
the lay mind. The writer knows of 
no scientific brochure, or popular 
written causerie, which adequately 
discusses these points. If such knowl- 
edge could be readily obtainable, it 
might avert much unhappiness, use- 
less litigation and needless expense. 

In the foregoing remarks we have 
pointed out some of the difficulties 
which beset those who strive for a 
differential diagnosis. We _—ihave 
stressed certain points which are im- 
portant and of supreme value in ar- 
riving at a correct conclusion. The 
uncertain cases are the fewer. They 
arise from some internal constitu- 
tional weakness, and are therefore 
more difficult to obviate. The real 
traumatic eruptions are not many, 
and can be, and so should be, pre- 
vented. When in doubt the certifier 
will favor the sufferer, at the same 
time prescribing a time limit. 

Skin Injuries. The lesions which 
follow a trade irritation are very va- 
rious and sometimes quite special. 
Often these can be spotted at a 
glance. In some instances it may be 
only a simple redness, in others a 
cancer. Vegetable irritants, such as 
asparagus, the Rhus, the Chinese 
primrose, many kinds of woods used 
in cabinet work, such as satinwood, 
mahogany, alkaloids, quinine, etc., 
‘aused itching, redness and hundreds 
of pin-head sized vesicles. The con- 
stant use of soaps, alkalies, many ar- 
ticles sold by drysalters, chemists, or 
handled by housewives, washerwom- 
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en, hotel and restaurant attendants, 
nurses, doctors, dentists, such as anti- 
septics, or employed by painters, 
French polishers, photographers, 
metal cleaners, electro-platers, fur- 
riers, hairdressers, bring out a simi- 
lar rash. Speaking generally, a 
superficial dermatitis, or eczema-like 
superficial eruption, is the most com- 
mon skin reaction to the trade irri- 
tants. In certain departments of 
dyeworks and color factories, in the 
making of explosives, this is fre- 
quently seen. 

The next most common lesion is 
the superficial ulcer or sore which 
readily get deeper and larger if it 
becomes infected. Lime is perhaps 
its most typical cause, very largely 
because it is used in a very great 
number of manufacturing processes. 
It softens the horn layers, eats into 
or dissolves the skin, producing a 
hole. In lime burning, slaking, plas- 
tering, groutting, making Roman and 
Portland cements, calcium carbide. 
artificial manures, preparing of green 
hides in the fellmongering trade, 
sugar refining, dry cleaning of met- 
als, building, ete., many sufferers 
will be found. But lime is not the 
only material which produces holes. 
Arsenic in copper smelting, in mak- 
ing sheep dip‘ and some beautiful 
colors will produce similar lesions. 

A hole in the fingers is the charac- 
teristic trouble of the worker in 
chrome. It is experienced frequent- 
ly in calico printing, making blue 
and carbon prints, aniline black dye- 
ing, making chrome lead _ colors, 
darkening mahogany stains, in cabi- 
net constructing, in certain ore re- 
fining and countless other oxidizing 
operations. 

Salt produces the same kind of 
trouble. The white herring indus- 
try employs many hundreds of girls, 
and nearly 50% of the gutters and 
cleaners suffer from the “honks”’ 
which it causes. These often be- 
come infected, which adds to their 
seriousness. 

Infection is comparatively rare in 
the trades where the work is dry. 
Where the hands and limbs are con- 
stantly wet it is rampant. It is a 
common bane in refreshment and 
hotel “‘washers-up” in washerwom- 
en and scullery maids, in lead miners 
and men who work at “piteyes,” 
where the shaft may be always drip- 
ping with water: in puddlers from 
the ‘“‘bosh” water they use to cool 
their tongs, etc.; in stokers who wet 
their hot cinders—the legs may be a 
mass of pimples from the steam 
which ascends between the skin and 
their trousers. Gut cleaners, sau- 
sage makers, pit sinkers, are always 
liable to those troublesome skin af- 
fections. 

Pimples and boils are very preva- 
lent among users of mineral oils and 
cutting compounds. They are al- 
ways present in certain operations of 
the spinning departments in the cot- 
ton, woollen, linen and hemp fac- 
tories, in engineering works, in ma- 
chine tenders, oilers and greasers. 
Drivers, stokers and attendants of 
moving and stationary engines de- 
velop these lesions. Men, women and 
boys looking after brick machines 
display these badges of their occu- 
pation from the creosote, or so- 
called brick oil. 

An interesting lesion is perfora- 
tion of the septum of the nose. It is 
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a common complaint in persons en- 
gaged in certain dusty work. It is 
astonishing, in some cases, how eas- 
ily it can be produced. Even 
breathing hot air has caused it. The 
spores of fungi from “retted’” hemp 
and dry “lathes” of canes, from saw- 
dust of hard woods, fine salt, arse- 
nic and chrome, and probably 20 
other fine powdery dusts are known 
to bring it about. 

Industrial Cancer. This is a seri- 
ous menace to the worker, and also 
to industry. During the last few 
years it has probably cost the cot- 
ton trade alone, up to the present 
time, over £50,000 in compensation. 

The connection between epithelo- 
ma and occupation was established 
135 years ago in chimney sweeps. As 
generation after generation often 
pursued the same calling, and suf- 
fered from the disease, cancer be- 
came known as a family complaint. 
Earle noted a man, his brother, fath- 
er and grandfather, each of whom 
perished from serotal cancer. Lads 
who in their youth swept chimneys, 
and then forsook the trade entirely 
were known to have suffered in 
their later years. As carried out on 
modern lines, the occupation of 
chimney sweeping does not appear 
to present undue risk. Experimen- 
tally, cancer arises on white mice, 
if their backs are shaved and fre- 
quently painted with an etherial ex- 
tract of soot. 

Soot contains quite an appreciable 
quantity of arsenic. This is a can- 
cer-producing agent. Certain French 
writers endeavour to show that a 
correlation exists between the coal 
smoke pollution of an atmosphere 
and the prevalence of malignant dis- 
ease. This theory has not received 
sufficient corroboration to be ac- 
cepted. More than 100 years ago, in 
the copper smelting and tin burning 
houses of Cornwall, horses and cat- 
tle were found to lose their hoofs. 
Some of these animals developed 
malignant new growths. These were 
recognized as due to the effects of 
arsenic. A description of the pus- 
tulous eruptions it gives rise to was 
written by Rayer in 1826. In these 
processes much arsenical dust fills 
the air. In this form it is always an 
irritant. Penetrating beneath the 
clothes, it gets mixed with the se- 
cretions of the body and causes great 
irritation, especially on the thighs, 
scrotum and feet. These troubles 
are largely mitigated today owing to 
benignant legislation. Arsenic is still 
used in the dry state by trappers, 
collectors, by the taxidermist and 
the furrier. In a wet condition in 
fellmongering yards, mixed with 
lime, it is used for unhairing fleeces. 
In making sheep dip, emerald green 
and Sheel’s green, it causes much 
trouble, unless every chink in the 
machinery is practically sealed. 

Dust of all kinds is the chief men- 
ace to health in industry. When it 
is irritating or poisonous it becomes 
doubly obnoxious. It is cruel as 
well as dangerous. 

Mineral Oils and Coal Products. 
When ultimately discovered, it will 
probably be found that the perni- 
cious ingredient of these two series 
of products will be identical. At the 
present time it has eluded investiga- 
tion. When garnered from the earth 
the valuable ingredients contained 
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in coal and mineral oil can only be 
obtained from them by heat. Many 
of the products of this distillation 
are highly obnoxious. As a rule, the 
higher the temperature at which the 
residues are obtained, the more nu- 
merous and severe are the lesions 
they inflict upon the skin. The 
pitches, tars and asphalts of both se- 
ries are injurious to those who get 
constantly besmeared. Workers at 
the “presses” and “stills” cannot 
fail to be affected, and laborers who 
clean, and carriers and movers of, 
the crude material are always liable 
to suffer. Pitch makers, briquette 
makers, and producers of special 
lacquer compositions all require 
special regulations for their secur- 
ity and comfort. 

Even some of the more refined 
products of distillation require care- 
ful consideration. In the paraffin 
series the lubricating oils amd cut- 
ting compounds are great offenders. 
They leave their marks, “oil acne,” 
on a large proportion of the woollen, 
cotton, linen and hemp operatives. 
In the engincering trades the oil 
eruptions constitute the hall-mark 
of the profession. During the war, 
when women had to step into the 
breach, the writer has seen a whole 
engineering departmen, idle, for 
some days, on account of the oils 
used. To be obtained pure in those 
days was almost impossible. On the 
continent, even the vasclines needed 
for medical purposes were greatly 
adulterated. They brought out warts 
and sores where applied, and set up 
skin changes difficult to cure. Even 
today the oils and greases required 
for our machinery are a long way 
from being harmless. Many skilled 
scientists are working on the prob- 
lem of providing satisfactory and 
non-dangerous lubricants. It is one 
of the pressing needs of the hour. 

Many of the coal products are sub- 
stituted for the petroleum series. 
This has been attended with very 
unfortunate results. If we arrange 
the petroleums, the shale oils and 
the coal products in the order of 
their injuriousness, the last easily 
comes first. They therefore cannot 
be substituted without risk. 

Coal Distillates. A coal distillate 
which gives rise to slight, at the 
time, but later serious consequences 
is the so-called brick oil. It is a 
cheap preparation named _ creosote 
oil, and a valuable lubricator of 
brick moulding machines. It is very 
extensively employed in the wood 
preserving trade, for railway sleep- 
ers, props, and timber fencing. The 
Diesel engine is worked by this oil 
as fuel. It is useful as a sheep dip, 
and is the most important part of 
some of our useful antiseptics, creo- 
line, cresol, etc. Workers handling 
it cannot but get bespattered, and 
their clothing fouled. Its continual 
presence is neither agreeable, nor 
free from danger. 

Wet Winder’s Acroasphyxia. In 
another mill nearly all the “‘winders”’ 
were discovered to be suffering 
from a very curious complaint. The 
hands were cold and clammy, the 
fingers numb, blue and _= slightly 
swollen. The backs of the hands 
and lower parts of the forearms 
were dusky red. Fine _ superficial 
scars and the remains of slowly heal- 
ing sores were numerous on the tips 
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of the fingers. All these symptoms, 
acroasphyxia, venous stasis, marked 
terminal anaesthesia with occasion- 
al scars and necrosis affected the 
girls employed in the “winding” 
room. Their job was to.“wind” the 
“varn” off the “bobbins” into 
“hanks.” The bobbins had been 
steeped in a solution (conditioned) 
containing about a double handful 
of potash alum in 400 gallons of wa- 
ter. Continual contact with this 
mixture, day after day, caused this 
trophic disturbance. A long ab- 
sence from work was required to re- 
store the circulation to its normal 
condition. 

Sizing Burns. Danger sometimes 
crops up from the “sizing” of 
“warps.” Chloride of zinc, carbolic 
acid, salicycilic acid, or salts of ar- 
senic are occasionally used as pre- 
servatives. The first is a_ strong 
caustic, and splashing from the 
“slashing” machine has caused trou- 
blesome burns. Arsenic oxide in the 
“warp” has set up a most harassing 
dermatosis amongst weavers. The 
movements of the “looms” scattering 
the particles of arsenic over all the 
workers in the “shed.” “Cops”? which 
are placed in the _ shuttle, called 
“weft,” are sometimes so badly dyed 
that the lime used in the “finishing” 
process does not get removed. It re- 
mains in the cop and is shaken into 
the air by the moving shuttle. On 
one occasion the fine powdery lime 
brought out most exasperating rash- 
es, and inflicted much distress to a 
great number of the weavers. The 
dye was a blue indigo. 

Halching Sores. In tying up the 
“hanks” with colored cotton, the 
writer has seen the first fingers of 
the young “halchers” festering and 
painful. The thread cuts into and 
tears the flesh, and the dye poisons 
the parts. This was only observed 
with a certain specially colored 
thread. Bad dyeing is responsible 
for other troubles in cotton opera- 
tives. ‘“‘Warpers” when “brushing” 
and threading the “yarn” through 
the ‘“dresser-reed,”’ have _ suffered 
great irritation of the hands and 
arms. One has known this dermato- 
sis to cause complaints and upset 
the workers for months. The “oil” 
lumps and other more serious con- 
sequences set up by lubricating flu- 
ids has been discussed in an earlier 
part of this paper. 

Dr. Watts, as early as 1902, drew 
attention to the possible evils of 
“shuttle kissing.” The weavers place 
the “eye” of the “shuttle” against 
the mouth and suck up the thread. 
There is risk of contracting syphilis 
and tubercle. He finds it tends to 
cause a loss of the central incisors 
and a special folliculitis of the ton- 
sils. 

In a similar manner, one might 
discuss other industries, or particu- 
lar processes where injury to the 
workers is likely to be met with, or 
has been observed. 

Problems of Classification. A com- 
plete satisfactory basis for the clas- 
sification of the occupational skin 
disease has not yet been formulated. 
The most convenient up to the pres- 
ent is Prof. Oppenheim’s. The re- 
actions of the skin to irritants are 
often so much alike that workable 
or helpful distinctions are not suffi- 
ciently definite. The industries are 
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so numerous that it would be hope- The agents again are legion. If, 


less and impossible to divide them 
Besides which, we find 
one ingredient may be 
dozen or more quite distinct trades. 


into classes. 


however, we can group them accord- 
ing to their affinities and activities, 
used in a it would seem to be a reasonable 
and common sense proposition. Not 


Author’s Classification of the Dermatergoses 


GROUP (1) 
MECHANICAL or 
PHYSICAL AGENTS. 


GROUP (2) 
DETERGENTS. 


Cleanse the skin and 
usually soften, or dis- 
solve, the horny layer of 
the skin. Many are ac- 
tive Keratin solvents. 


GROUP (3) 


Dessicators, Anhyd- 
drides or Hygroscopic 
agents attract water. 


GROUP (4) 
HYDROLISERS. 


Unite with one or more 
molecules of water to 
form. separate com- 
pounds usually more 
simple. 


GROUP (5) 
PROTEIN 
PRECIPITANTS. 


GROUP (6) 
OXIDIZERS give off 
OXYGEN. 


GROUP (7) 
REDUCERS. 

Dissociate water free- 
ing H. In weak solutions 
are often Keratoplastic 
cornification. In strong 
concentration they act 
as Keratolyties. 


GROUP (8) 

Form free acids with 
salts, or toxie  nitro- 
derivatives. 

GROUP (9) 


KERATOGENIC 
and 


NEOPLASTIC AGENTS 


GROUP (10) 
BIOTIC. 


GROUP (11) 
ANAPHYLACTOID 
(Hanzlik). 


GROUP (12) 
ANAPHYLACTIC 
(Richet) 


Is an antigenic reac- 


tion. 


Cuts, pricks, abrasions, cold, friction, electricity. 
Mass effects such as sub-division and molecular 
form, solid, liquid or vapour. Radiations, actinic, 
heat, luminous. 


Milk of lime, the alkaline earths, sulphides, alka- 
line hydrosulphides, warm water, soaps, mild alka- 
lies, turpentine and its substitutes. All substances 
which emulsify skin lipoids, increase the irritant 
action of other chemicals; cotton seed oil, olive oil, 
alcohol, the phenylene bases, aniline and many ar- 
omatiec hydrocarbons dissolve the skin cholesterols 
and the former are thus enabled to penetrate. 


H.PO:;, SO., N:O:, SO:, P:O;, HNO; They pick 
up water and generate heat to form their respec- 
tive strong acids. Potash, soda and powerful al- 
kalies dry the skin: NH,, NO., CaO, CaCl, KC1O,, 
HSO,. Glycerine, heat, hypertonic solutions. 


Water splits many chlorine ions from their com- 
pounds: such as with phosphorous, dichlorethyle, 
Sulphides freeing HCLO, hydrochloric acid gas: 
borocomains into boric acid and cocaine (Notton): 
Nitrate of Ammonium into Nitric acid and ammo- 
nium; Phosgene gas into 2HCI and CO. 

During hydrolysis energy is liberated. Thus mus- 
tard gas is hydrolized by contact with the skin. 
The energy set free stimulates the sensory nerve 
ending. The (axon-reflex) then causes dilation of 
the vessels down to the muscles. Eythema. swell- 
ing, blisters or necrosis may result (W. E. Dixon). 


All heavy metallic salts (Cushny); formalde- 
hyde, most acids, amongst them tannic, picric, car- 
bolic acid. 


Nitrates in the presence of acids; Chlorine gas 
and its compounds in the presence of H-O; free io- 
dine and its preparations: the hypochlorites includ- 
ing bleaching powder, ferric chloride, H.O., chrome 
and many of its salts, the permanganates, chlorate 
and nitrate of potash, nitric and sulphuric acid 
under some conditions, pure potash and_ soda, 
ozone, the persulphates of soda, potash, and am- 
monium when in the presence of organic matter. 


Tar, pyrogalol, most free and all finely divided 
colloid metals: formalin; paraldehyde, salicylic 
acid, icthiol, resorcin, SO., and the hydrosulphites 
and sulphides, CO, hydrogen gas, arsenious oxide 
combines with O to become arsenic acid, para- and 
metaphenylene diamine when unoxidized are pow- 
erful reducers, phenyl in the presence of oxidizing 
agents. 


Nitrohvdrocarbons, e.g., 
picric acid. 


T.N.T., D.N.B., tetryl, 


Arsenic, certain distillates or bituminous coal, 
petroleum and the shale oils, aniline?, certain ra- 
diations. 


Vegetable and animal activities on the skin and 
tissues, e.g., mic1o-organisms, parasites, etc. 


Chemical. Mustard gas, haematoporphyrin, as- 
pirin, bismuth, benzene molecule in 606, iodiform, 
mercury, phenylhydrazine. Vegetable. Satin- 
wood, (chloroxytonine). Numerous oleoresins and 
juices, rhus, primula, vegetable lacquer, asparagus, 
turpentine, arnica, alkaloids, e.g., quinine, codeine, 
morphine, atropine. Fungi. 


Invariably proteins (foreign). 
Vegetable: Legumes, cereals, flour, pollen. 
Animal: Eggs, milk, feathers, hair, scales, flesh. 
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only so, but such an arrangement 
might be a direct guide, or at any 
rate a valuable indicator of the ef- 
fects we shall find upon the skin. 

It is on these lines the adjacent 
tabulation has been built. It is 
hoped it will survive criticism and 
be consolidated by experience. It 
is constructed on the effective bio- 
logical, or chemical action of the 
agent. It therefore may be regard- 
ed as an actiological classification, 
which correlates cause and effect, 
places the agent in its proper group 
where its action will be unfolded and 
explained, and the immediate and 
later effects upon the skin can be 
foretold. The only objection which 
can be urged against it is, that the 
lay person, with little experience, 
may find it difficult to understand. 
This, however, is a small fault. To 
have a real grasp of the occupation- 
al dermatoses demands study. It is 
a big subject. The “how” and “why” 
a substance acts on the skin must be 
of value to the specialist. It should 
be of more than passing interest to 
the beginner, or lay enquirer, who is 
desirous of getting acquainted with 
the reasons and causes of these not 
infrequent troubles. 

Sensitizing Agents. Set up some 
constitutional change in the skin or 
tissues, owing to which they react 
more readily, or strongly, or super- 
normally to a further application of 
the original agent. A diathesis and 
precipitant are correlated. 

A higher boiling fraction is an- 
thracene. Besides setting up the us- 
ual dermatoses common to all these 
products, it is said to cause cancer 
among the employees. All these 
substances bring out quite enough 
discomfort, inconvenience and irri- 
tation of the skin without blaming 
them, without proof, for something 
they do not occasion. In the rough- 
er industries few of these materials 
are used pure. There is a natural 
inclination to use lower-priced, and 
often a coarser material, if as satis- 
factory for lubricating purposes. 
Kennaway seems to believe that 
these two fractions, if pure, are not 
capable of the malign influence 
which we are apt to attach to some 
of the coal products; it is probably 
the accidental, or purposeful, mix- 
ture of some tar or pitch which 
makes them dangerous. 

The former is used so generally 
that one can only name a few occu- 
pations where it is specially in evi- 
dence: in tar distilling, certain gas 
making and gas producing and coke 
ovens, dry battery cell forming, tile 
manufacturing factories, making 
plastic cement, roofing paper, or felt 
and brattice cioth. Many workers at 
these trades are found to develop a 
peculiar and special symptom, the 
pitch, or tar skin. It is quite dis- 
tinctive. The writer has named it 
“shagreen.” It is rough, harsh, yel- 
low brown, mottled with tawny pro- 
jections. In some parts it has a 
parchment-feel and appearance. Nu- 
merous black dots are seen all over 
the surface, and there is an under- 
lying dusky red hue present. Boils, 
abscesses and scars are not uncom- 
mon. Warts and tumors are later 
developments. 

It must not for one moment be 
understood that all these symptoms 
appear early or are seen at the same 
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time. Many of these lesions take 10, 
12 or 30 years to form. On the oth- 
er hand, the condition known as 
bronzing, where the complexion be- 
comes brown, and perhaps mahogany 
tinted, may be rapid. This happens 
if the worker is exposed for some 
hours daily to the fumes of boiling 
or heated tar or pitch. After six 
months’ use, a bad sample of oil has 
brought it out recently in a locomo- 
tive driver. 

Prevention. Can these troubles be 
prevented? Theoretically they can; 
practically they are certainly cap- 
able of being greatly alleviated. The 
chief dangers are dust, fumes, 
splashing and direct handling. If 
these can be avoided, in the great 
majority of cases, these troubles 
would be at an end. In many indus- 
tries, formerly replete with dire re- 
sults, total immunity has been ac- 
complished, by substituting mechan- 
ical arrangements and making them 
dust proof, or practically automatic. 
Slackness, carelessness, want of at- 
tention and cleanliness are import- 
ant details in guarding against ill- 
effects. Poisonous agents cannot be 
altogether eliminated from indus- 
trial work, but it surely does not 
pass the wit of man to render them 
less harmful, without interfering 
with the value of the article to be 
produced. 

Numerical Incidence. In the fore- 
going remarks a rough resume has 
been given of the professions, trades 
and agents where diseases of the 
skin are likely to be found. We must 
be forewarned of them before they 
can be controlled. When fully rec- 
ognized and understood they will 
become a diminishing quantity. They 
become more numerous and evident 
from exceptional stress. Under un- 
avoidable conditions such as war, 
new chemical and mechanical proc- 
esses, changing social requirements, 
a poor or unsound standard of labor 
and unskilled industrial manage- 
ment, they increase largely. Public 
opinion is stimulating governments 
to take a more active part in their 
prevention. Literature on the sub- 
ject is very extensive and polyglot. 

In each county the numerical in- 
cidence fluctuates with its indus- 
trial, chemical, commercial and agri- 
cultural activities. Unfortunately 
medical and lay knowledge and ex- 
perience are so defective on this sub- 
ject that it is difficult to obtain an 
accurate estimate of their number. 
Some over-estimate, others under- 
estimate the influence of labor in 
causing injuries to the skin. The 
proof of this is seen in the following 
figures; they are the collected state- 
ments of medical men who have 
large clinics, and whose reputation 
is world-wide. 

_Fordice gives the relative propor- 
tion of occupational to all other skin 
afflictions at 2%, Lane 4%, Loine 
+ % , Prosser White 5%, Gardiner 
(15%, Knowles 10%, Oppenheim and 
Hazen 20%. Accepting the mean of 
these figures as more or less correct, 
the writer some years ago worked 
out the approximate number that 
would occur in a manufacturing 
country, such as England. The sum 
he arrived at, taking a low estimate, 
was that between 20,000 and 30,000 
vocational skin complaints arise an- 
nually. Hayhurst approached this 
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matter from a different viewpoint. 
He caiculated the amount of money 
these disabilities cost. In the state 
of Ohio, U. S. A., he found that 70% 
of all compensation claims are due 
to cutaneous troubles. 

A method of obtaining the relative 
prevalence of these disorders is to 
classify them under their respective 
occupations. This has been done 
quite recently by Guy Lane. His 
paper is a more or less general one 
addressed to factory physicians. His 
opinion as an American dermatolo- 
gist is that 10% of all skin diseases 
are of industrial origin. He sub- 
mits a composite table from differ- 
ent writers, of 2,000 cases of “derma- 
titis industrialis.”” Leaving out the 
cases either difficult or too few to 
classify, he tabulates the remainder 
into eleven main groups. 


Occupation No. of Cases 
House and allied work . ....402 
ERs, Oa nae Oy a ee .....107 
Painters .......... se = wastes Ua 
Metal workers .............. ef 
Mill workers ....... . . 68 
Oil and grease employees . ... 67 
Physicians, dentists and nurses 57 
Cloth handlers and tailors 49 
3akers ... eae 48 
Tanners and leather workers 44 
Chemical and drug handlers 40 


Cotton Spinning Industry. To ob- 
tain a measure of the number and 
ramifications of these afflictions we 
must pursue them through each de- 
partment of the several industries. 
This is a big task. Tracing’ them 
through a few branches of a single 
trade, such as the “cotton,” may be 
interesting and valuable. The wel- 
fare worker is often the first to de- 
tect, and certainly ought not to be 
the last to combat, or prevent. With 
the exception of the oil dermatoses 
cotton spinning and weaving are not 
prodigal of these skin diseases. 

Tester’s Rash or Mould Eruption. 
To obtain a sample from a bale of 
compressed raw cotton before it is 
opened, the tester has to thrust his 
hand deeply into the bale. Occa- 
sionally the cotton is highly charged 
with powdery moulds, or perhaps ir- 
ritating weeds. These have been 
known to provoke a_ sudden, but 
quickly healing, rash on the hand. 

A woman working in the “ring” 
spinning room developed an erup- 
tion, and an exactly similar rash was 
first observed on a man in another 
room, a “cotton mixer.” Some 
months later two women “feeders” 
in the same room developed the 
eruption. Early next year a ware- 
house boy was the sufferer, then a 
second girl in the spinning room. 
Three months later a sweeper in the 
same room broke out with a circular 
patch on her forearm. None of these 
persons was related, or worked 
close to any other. All the eruptions 
were exactly alike. 

Its certain vector, or carrier, the 
writer could not verify. It was 
caused by an infective mould. Dr. 
Overton isolated the “tinea sul- 
phurum.” 

Tare Cleaners’ Hands. Trouble 
has been seen when the adherent 
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2. From an article in “Industrial Injuries 
of the Skin,’’? Oppenheim, Rille and Ullmann. 
Leipzig, 1925. Band II. pp. 295—302. By the 
writer. 
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pieces of cotton are removed from 
the broken “jute” matting, called 
“tares,”’ which surround the bales of 
raw cotton. The boys who do this 
scrape the backs of the end joints 
of their fingers against the rough fi- 
bres. After a few hours of this 
work the skin becomes thinned, sore 
and tender. Other employment has 
to be found for the lads. With rest 
and time the skin heals, and as it 
gets thicker and harder the boy 
eventually can “carry on” the work 
comfortably and continuously. 

Openers’ Eruptions. In the rooms 
where the “bales” are opened and 
the cotton mixed and blended, much 
dust is raised. This blocks up the 
follicles in the young persons who 
work in this department. Acne and 
furnculosis are common and any 
sores which form are apt to become 
septic from the particles of dirt, 
which float in the air, but chiefly 
from the patient’s own skin. 

Band Jobber’s Hand. On the “ring” 
spinning frame the spindles are 
caused to rotate by a band of twine, 
which is fixed round the quickly re- 
volving “cylinders” on the machine. 
The boy’s hands have occasionally 
become entangled by the ball of 
twine held in the hand. If this hap- 
pens when the machine is wodxing 
the twine is rapidly dragged over 
the palm and fingers. This lacerates 
and tears the skin. Tightening the 
bands has alone caused trouble. This 
is particularly the case if the young 
person’s hands are tender, or ecze- 
matous. Excoriations are most com- 
mon on the ulner edge of the palm 
and the same side of the fingers. 

Doffer’s Beat Hand. The palms 
of both hands may become tender 
and sore, and the webs between the 
thumb and first finger thickened in 
cotton “doffers.”’ This is often the 
case in learners. It occurs chiefly 
after the bobbins have been condi- 
tioned by steam. Heat and mois- 
ture make the central hole in the 
bobbin to become warped and out 
of line. Much force is then required 
to fix on the “empty” and remove 
the “full” bobbins from the spindles. 
The writer has seen quite a number 
of these “beat hands.” As a rule the 
condition is a mild one and regarded 
as a “passport to the trade.” Steam 
conditioning is not largely used in 
cotton mills, but unless the central 
tube is large enough it becomes 
twisted and distorted and the bobbin 
difficult to “put on” or “remove.” 

Callosities. In rovers, a seg forms 
in the middle of the right hand. In 
“throstle’” spinners one is seen on 
the ulner edge of the left palm. This 
part is used to stop the rapidly re- 
volving “flyers.’”’ The constant suc- 
cession of these blows causes the 
skin to hypertrophy. A similar cal- 
losity forms on the palmar surface 
of the second and third fingers of 
the hands of young lads who pull the 
“hook” which draws the “skip” out 
of the “tank” in the “conditioning” 
cellar of cotton mills. 

Bundler’s Groves. The ‘“tiers-up” 
of “bundles” are easily recognized by 
the alternating thickening and fur- 
rows on the skin on the ulner edge 
of the right hand and the second and 
third fingers of the left. 

Cut Feet. The girls in the “spin- 
ning rooms” are apt to receive 
wounds and cuts on their hands and 
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naked feet. Besides the splinters of 
wood, the small split rings called 
“travellers,” through which_the yarn 
passes, are a common danger. A 
large number of these litter the floor 
and open ends pierce the skin. Cal- 
losities and wounds are always liable 
to become infected, causing loss of 
time, money, besides discomfort. 
Perhaps the most remarkable fact 
is that so few of them become really 
serious. 

Knotter’s Wrist. ‘Barber’s Knot- 
ter” is an ingenious instrument in- 
vented to tie “ends” of broken 
“yarn” together. It is worn on the 
left wrist of the “winders.” After 
long use the screws are prone to 
project and wound the skin. The 
resulting sore easily festers owing to 
the oil and dirt on the strap which 
holds the instrument in position on 
the wrist. 

Damper’s Dermatitis. A number 
of conditioning dermatoses have 
been investigated and described by 
the writer. In order to make the 


INDUSTRIAL MEDICINE 


“thread” or “yarn” stronger for 
spinning, or less elastic and softer to 
the feel, an extra amount of mois- 
ture is necessary. This is called 
“conditioning.” It may be supplied 
by immersing the “cops” or “bob- 
bins” in water, by placing over 
them damp cloths, or by spraying, 
or by subjecting them to steam. But 
damp “yarn” or cloth is liable to mil- 
dew. For this reason mild antisep- 
tics are therefore, sometimes, added 
to counteract this trouble. These 
have set up inflammations of the 
skin. The fingers of the “dampers,” 
“bobbin” carriers and “tube” layers 
have become sore, smarting and 
painful. The greatest discomfort is 
felt at night, when the lads are at 
home. The writer has seen raw, 
deep. tender, horizontal cracks so 
numerous that the victims had 
to leave this work. Formalin was 
found to have been the noxious 
agent; it had been added to the “‘con- 
ditioning” fluid as a mould preven- 
tive. 
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Industrial Insurance Costs 


C B. McCORMACK, Research Di- 
« vision, Department of Labor 
and Industries (State of Washing- 
ton, in The Washington Purchasing 
Agent and Manufacturer, reprinted 
in Industry (Associated Industries of 
Massachusetts ):—-One of the greatest 
burdens imposed upon the Work- 
men’s Compensation Fund re- 
sults from court decisions following 
awards for disabilities that were the 
result of natural causes, and not in- 
curred in “the line of employment.” 
which disabilities were not covered 
in the act by its framers, or provided 
for in the fund. These decisions be- 
came the basis of any number of 
claims being filed with the depart- 
ment which the courts compelled it 
to pay, that were only compensable 
by virtue of arbitrary court deci- 
sions. 

The initial court decision, upon 
which a great number of “border- 
line’ cases rest, is what is known as 
the “Frandilla Case.’ This man while 
at work, requiring no more than the 
normal amount of physical energy, 
died from a cerebral hemorrhage. It 
did not occur to his widow that the 
case was compensable, and no claim 
was made for over two months. As 
the claim did not come under the 
act, the department rejected it. The 
widow appealed to the courts, and 
the claim was ordered paid. This de- 
cision put the department in the life 
insurance business, and it is still in 
up to its neck. 

By virtue of this decision, fee 
seeking attorneys and doctors have 
bombarded the fund with hundreds 
of claims, for disabilities which be- 
fore the Frandilla decision were nev- 
er thought of as being compensable 
cases under the act. The courts, gen- 
erous in the extreme in awarding 
other people’s money, not only dealt 
liberally with the claimant, but as a 
rule were equally gracious to the 
claimant’s attorney, in some _in- 
stances granting a fee in excess of 
the amount sued for. 


Claims for disabilities resulting 
from natural causes, which were not 
included in the act, or’ provided for 
in the fund, when allowed by the 
courts, include doctors’ bills as well 
as attorneys’ fees. A review of ap- 
peal cases over a two and one half 
year period, from July 1, 1931, to 
December 31, 1933, involved a gross 
expenditure of $813,993.49, of which 
amount $114,727.23 was paid out in 
attorney and witness fees. The 
greater number of these claims 
would never have been filed had 
they originated prior to the Fran- 
dilla decision. 

The way in which some doctors 
link up a condition the result of dis- 
ease with some alleged injury, how- 
ever remote. is illuminating. The 
department has a record of any num- 
ber of such cases. One refers to a 
claim based on a “scratch on left 
thumb.” From this small beginning 
large and lasting results have devel- 
oped. The claimant has been oper- 
ated on for hernia, had a kidney re- 
moved, and has been treated for 
practically everything in the cata- 
logue of human ailments. All of 
which has been tied in as being 
derivatives of the “scratch on left 
thumb.” The case has been on com- 
pensation and medical aid for ap- 
proximately five years, and no doubt 
will be from now on. 

There is no question whatever as 
to this claimant's disability. The 
question is “what caused it?” The 
hospital and medical bills in this case 
to date amount to $2,356.97, and the 
total bill to date $5,979.75, which is 
quite a large result from so small a 
beginning. If the author of the line 
“large oaks from little acorns grow” 
had had access to the records of 
some of the cases on file in the de- 
partment he would have considered 
the ultimate development of the oak 
as scarcely worthy of notice. 

Once a claim that is not under the 
act is forced on the department by 
arbitrary court interpretation, it 
throws the doors of the fund wide 
open to hundreds of “borderline” 
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cases, which are often built up by 
attorneys with the assistance of in- 
terested medical testimony. To such 
an extent has this been done, it ren- 
ders it impossible to administer the 
affairs of the department within the 
limits set up in the act, and accepted 
by the employers and employees in 
industry. The vast majority of law- 
yers and doctors are entirely free 
from the charge or suspicion of con- 
niving, and subscribe fully to the 
high standards of their professions. 
But there are exceptions, and it is 
these exceptions that impose an un- 
warranted burden on the fund. 

The intent of the Workmen’s Com- 
pensation Act as expressed by its 
framers, was to impose upon indus- 
try the obligation to indemnify em- 
ployees for such injuries as they 
might incur “in the line of their em- 
ployment.” In good faith was the 
law enacted, and in good faith was it 
accepted by industry. But if the 
courts persist in putting industry in 
the life insurance business, then in- 
dustry will be compelled to adopt the 
practices of life insurance compa- 
nies and subject all applicants for 
employment to a thorough examina- 
tion and reject those who fail to 
measure up to the required standard 
of physical fitness. As a matter of 
fact this is being done in some quar- 
ters now. 

In referring to industry, both em- 
ployee and employer are meant, as 
both contribute to the fund, and 
both should be vitally interested in 
the elimination of fraudulent and 
unwarranted claims that do _ not 
come within the spirit or text of 
the act. In the past both have evi- 
denced a marked indifference to the 
raids that have been made against 
the fund. The department should 
have their full and active cooper- 
ation in its efforts to restore it to 
its original and rightful function and 
purpose. Employees in industry are 
assessed 50% of medical aid costs, 
and while this assessment is levied 
in a way that makes it appear insig- 
nificant. in the aggregate it assumes 
rather large proportions. 

The ‘‘medical aid” costs (which in- 
clude hospitalization and _ doctors’ 
fees) over a five year period from 
1928 to 1932 inclusive, were $7,047,- 
293.84, of which sum $3,523,646.42 
was paid by employees in industry. 
Therefore both employee and em- 
ployer in industry under the act, 
should take vigorous steps to rid in- 
dustry of the burdens imposed upon 
it by the malingerer by excessive 
and unwarranted medical costs, and 
the indemnities for disabilities re- 
sulting from natural causes forced 
upon the fund by the courts, con- 
trary to the spirit of the act. Unless 
these things are done it may result 
in killing the goose that has been 
laying the golden eggs. 
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